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 Air Emissions Test Report 

 Shakopee Mdewakanton Sioux Community 

 Dakotah! Sport and Fitness 
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Air Enforcement and Compliance Department:  

 

On behalf of the Shakopee Mdewakanton Sioux Community (SMSC), I am submitting the 

enclosed test report. This report documents the results of the NOx Air Emissions Testing 

conducted September 23-24, 2014 on Diesel Generator EU 204 and EU 214 (owned by SMSC) 

located at Dakotah! Sport and Fitness in Prior Lake, Minnesota. This testing was conducted in 

adherence to the requirements of US EPA Construction Permit Number: MIN-SM-27139R0004-

2013-01. The compliance testing on generator EU 203 was not conducted due to generator 

malfunction. The testing on this generator will be rescheduled once the generator malfunction is 

repaired.  

 

Please find the enclosed test report titled:  

Report of Air Emissions Testing of Diesel Generators 

Dakotah! Sport and Fitness 

Report date: November 04, 2014 

 

Sincerely, 

American Engineering Testing, Inc. 

 

 

 

Matthew M. DesJardins 

Sr. Environmental Scientist, QSTI 

651-659-1313 

mdesjardins@amengtest.com 



 

 

 

www.amengtest.com 
 
 
 

CONSULTANTS 

ENVIRONMENTAL 

GEOTECHNICAL 

MATERIALS 

FORENSICS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
Report of Air Emissions Testing on Diesel 

Generators 

Dakotah! Sport and Fitness 
2100 Trail of Dreams 
Prior Lake, MN 55372 
EPA Permit Number: MIN-SM-27139R0004-2013-01 
AET #02-02120 
 
 
 
Report Date: 
 
November 04, 2014 
 
Field Testing Dates: 
 
September 23-24, 2014 
 
 
Prepared for: 
 
Stanley Ellison 
Shakopee Mdewakanton Sioux Community 
2330 Sioux Trail NW 
Prior Lake, MN 55372 
 
 
Prepared By: 
 
American Engineering Testing, Inc. 
550 Cleveland Avenue North 
St. Paul, Minnesota 55114 



TABLE OF CONTENTS 

AET PROJECT No. 02-02120 

 

 

EXECUTIVE SUMMARY .............................................................................................................1 
1.0 INTRODUCTION .....................................................................................................................2 
2.0 PROCESS DESCRIPTIONS .....................................................................................................2 

2.1 Testing Conditions ...............................................................................................................2 
3.0 SUMMARY OF RESULTS ......................................................................................................3 

3.1 Generator (EU 204) NOx Emissions Testing ......................................................................3 
3.2 Generator (EU 214) NOx Emissions Testing ......................................................................3 

4.0 TEST PROCEDURES ...............................................................................................................4 
4.1 Volumetric Airflow Measurement .......................................................................................4 
4.2 Oxygen (O2) Concentration Measurement ..........................................................................4 
4.3 Nitrogen Oxides (NOx) Concentration Measurement .........................................................4 

5.0 SIGNATURES ...........................................................................................................................5 
 
TABLES 
1. Summary of Diesel Generator (EU 204) Outlet Exhaust Emissions 
2. Summary of Diesel Generator (EU 214) Outlet Exhaust Emissions 
 
 
FIGURES 
1. Summary of Diesel Generator (EU 214) Outlet Test Location  
 
 
APPENDICES 
A. Analyzer Monitoring Results  
B. Analyzer Field Data and Datasheets 
C. Production and Operation Information 
D. Calculations and Nomenclature  
E. Calibration Data 
F. Test Protocol 



 

AET PROJECT #02-02120  Page 1 of 5 

EXECUTIVE SUMMARY 

Dakotah! Sport and Fitness – Prior Lake, Minnesota 
American Engineering Testing, Inc. 
Test Dates: September 23-24, 2014 

 
Air emission testing was conducted on Generators:  EU 204 and EU 214 during September 23-
24, 2014. The results are summarized below: 
 

Emission Unit No. Pollutant Fuel 
Emission 

Limit 
Test Result 

Diesel Generator 
EU 204 

SN: 1DGN03437 
NOx Diesel Fuel 37.59 Lbs/Hr 38.83 Lbs/Hr 

Diesel Generator 
EU 214 

NOx Diesel Fuel 9.11 Lbs/Hr 8.60 Lbs/Hr 

 

 

 
Diesel Generator (EU 204) 

Air Emission Test Results- September 23, 2014       
        
NOx Test Results   Run #1 Run #2 Run #3 Average 

Stack Oxygen, %d   8.5 8.3 8.2 8.3 

NOx, PPMvd  1884 1878 1902 1888 

Fd , dscf/106 Btu  9190 9190 9190 9190 

NOx  Emissions Rate, Lbs/MMBtu  3.48 3.42 3.42 3.44 

NOx  Emissions Rate, Lbs/Hr  39.13 38.93 38.43 38.83 

Total Fuel Used, Gallons  82 83 82 82 

 
 

Diesel Generator (EU 214) 

Air Emission Test Results- September 24, 2014       
      
NOx Test Results   Run #1 Run #2 Run #3 Average 

Outlet #1 Stack Airflow Rate, DSCFM 890 870 870 877 

Outlet #2 Stack Airflow Rate, DSCFM 870 890 900 887 

Outlet #1 NOx, PPMvd 702 687 677 689 

Outlet #2 NOx, PPMvd 680 671 662 671 

Outlet #1 NOx  Emissions Rate, Lbs/Hr 4.48 4.29 4.23 4.33 

Outlet #1 NOx  Emissions Rate, Lbs/Hr 4.25 4.28 4.28 4.27 

Total NOx Emissions Rate, Lbs/Hr 8.73 8.57 8.50 8.60 

Total Diesel Fuel Used, Gallons 43 43 45 44 
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1.0 INTRODUCTION 

This document reports the results of the compliance test program conducted at: 
 
Dakotah! Sport and Fitness 
2100 Trail of Dreams 
Prior Lake, MN 55372 
 
Generators Owned/Operated by: 
Shakopee Mdewakanton Sioux Community (SMSC) 
2330 Sioux Trail NW 
Prior Lake, MN 55372 
 
Compliance testing was conducted on September 23-24, 2014 on Generators EU 204 and EU 
214. Testing on Generator EU 213 was attempted on September 25, 2014 but was postponed due 
to generator malfunction. Generator EU 213 testing will be rescheduled once the repair is made. 
This testing was performed to determine compliance with EPA Construction Permit Number: 
MIN-SM-27139R0004-2013-01. The compliance testing was conducted in accordance with the 
following documents: 
 
Test Protocol for Air Emissions Testing on Diesel Generators EU 204, EU 213, and EU 214 
Dakotah! Sport and Fitness – Prior Lake, MN 
Date: August 22, 2014 
Post Marked (Certified Mail): August 22, 2014 
Received by EPA Region: August 29, 2014 
 
Test Protocol Addendum 
Dakotah! Sport and Fitness – Prior Lake, MN 
Date: September 15, 2014 
Post Marked (Certified Mail): September 15, 2014 
Received by EPA Region: September 17, 2014 
 
 
The test protocol documents are enclosed in Appendix F. 
 
On-site testing activities were conducted by Austin Lesmeister, and Rob McMullen of American 
Engineering Testing. Testing was coordinated on-site by Mr. Simeon Matthews of SMSC. 
Generator operating data was recorded and provided by Ziegler Cat. This compliance testing was 
not witnessed by a representative from the United States Environmental Protection Agency. 
 
2.0 PROCESS DESCRIPTIONS 

Dakotah! Sport and Fitness is an enterprise of the Shakopee Mdewakanton Sioux Community 
(SMSC) and is located in Scott County in Minnesota on reservation lands held by United States 
Government in trust for SMSC. SMSC operates diesel generators used for emergency backup 
power and peak load management for the facility. All of the generators operate on ultra-low 
sulfur diesel fuel. 
 
2.1 Testing Conditions 

Air emission testing was conducted at the generator operating conditions listed in Appendix C.  
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3.0 SUMMARY OF RESULTS 

3.1 Generator (EU 204) NOx Emissions Testing 

Generator EU 204 air emission testing was conducted on September 23, 2014 during the time 
frame listed below: 
 
Test Run #01 – 08:45-09:44 hrs. – 09/23/14 
Test Run #02 – 10:08-11:07 hrs. – 09/23/14 
Test Run #03 – 11:23-12:22 hrs. – 09/23/14 
 
A summary of the monitoring is as follows: 

1. The NOx concentration was measured in accordance with EPA Method 7E and the 
percent Oxygen was determined using EPA Method 3A. EPA Method 19 was used for 
the determination of the fuel factor. The NOx emission rate averaged 38.83 Lbs/Hr 
during the three test runs. The NOx emission results are summarized in Table 1. Emission 
results for the individual test runs are enclosed in Appendix A. The analyzer field data 
and datasheets are located in Appendix B. 

 
3.2 Generator (EU 214) NOx Emissions Testing 

Generator EU 214 air emission testing was conducted on September 24, 2014 during the time 
frame listed below: 
 
Test Run #01 – 12:04-13:03 hrs. – 09/24/14 
Test Run #02 – 13:35-14:34 hrs. – 09/24/14 
Test Run #03 – 15:05-16:02 hrs. – 09/24/14 
 
A summary of the monitoring is as follows: 

1. The NOx concentration was measured in accordance with EPA Method 7E. Oxygen and 
Carbon Dioxide were determined using EPA Method 3A. Generator EU 214 is 
configured with two exhaust stacks; therefore identical, simultaneous air emission testing 
was conducted on each stack to determine the total NOx emission rate for the unit. The 
total NOx emission rate averaged 8.60 Lbs/Hr during the three test runs. The NOx 
emission results are summarized in Table 2. Emission results for the individual test runs 
are enclosed in Appendix A. The analyzer field data and datasheets are located in 
Appendix B. 
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4.0 TEST PROCEDURES 

Testing was conducted in accordance with the methods and procedures detailed in the following 
sections. 
 
4.1 Volumetric Airflow Measurement 

Volumetric airflow measurements were conducted at the outlets of generator EU 214 once 
during each test run. The location of the sampling site and sampling points were determined in 
accordance with EPA Method 1. Upstream and downstream distances to flow disturbances were 
measured and used to determine the minimum number of traverse points. A stack schematic of 
the Generator EU 214 test locations is enclosed in Figure 1. 
 
The stack gas velocity and volumetric flow rate were determined in accordance with EPA 
Method 2. An electronic digital manometer in conjunction with an S-type pitot tube was used to 
measure the pressure differential at each traverse point. The stack temperature was measured 
using a digital thermometer and a type-k thermocouple. Ambient pressure was determined using 
a calibrated altimeter. EPA Method 3A was used to determine the dry stack gas molecular weight 
at the generator outlets. The Carbon Dioxide content was determined from the integrated gas 
sample (Tedlar bag) that was collected during each test run. 
 
Stack gas moisture content was determined in accordance with EPA Test Method 4 using the 
large impinger technique. Temperatures were measured using a digital thermometer and fast-
responding, low-mass thermocouples. 
 
Calibration data for equipment used during testing is enclosed in Appendix E. Calculations and 
nomenclature used to determine volumetric airflow rates are enclosed in Appendix D. 
 

4.2 Oxygen (O2) Concentration Measurement 

Oxygen (O2) measurements were conducted in accordance with EPA Test Method 3A.  O2 was 
measured in percent dry using a California Analytical Instrument, model 601P (paramagnetic) 
analyzer. The sample was extracted from the stack using a heated stainless steel probe, filter, and 
heated TeflonTM sample line. The stack gas was passed through a thermo-electric gas conditioner 
system to remove moisture prior to analysis using the paramagnetic analyzer.  The analyzer was 
calibrated prior to testing and drift checks were performed following each test run. Analyzer 
calibration gas cylinder certificates are enclosed in Appendix E. Calculations and nomenclatures 
used are enclosed in Appendix D.  
 
4.3 Nitrogen Oxides (NOx) Concentration Measurement 

Nitrogen Oxides measurements were conducted in accordance with EPA Method 7E.  NOx was 
measured in PPMvd using a using a chemiluminescence analyzer. The samples were extracted 
from the stack using a heated stainless steel probe, filter, and heated TeflonTM sample line.  The 
stack gas passed through a thermo-electric gas conditioning system to remove moisture prior to 
analysis using a chemiluminescence analyzer.  The analyzers were calibrated prior to testing and 
drift checks were performed following each test run. The NOx and O2 concentrations were used 
to calculate the Lbs/MMBtu emission rate on Generator EU 204. This rate combined with the 
generator’s heat input was used to calculate the Lbs/Hr emission rate. Generator EU 214 NOx 
mass emission rate was measured utilizing stack airflow and the NOx gas concentration. 
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Analyzer calibration gas cylinder certificates are enclosed in Appendix E. Calculations and 
nomenclatures used are enclosed in Appendix D. 
 
5.0 SIGNATURES 

The services performed by American Engineering Testing, Inc. for this project have been 
conducted in a manner consistent with that level of skill and care ordinarily exercised by other 
members of the profession currently practicing in this area. The results included in this report 
relate only to the items being tested and at the time and conditions present during this test. 
 
We verify that the test procedures were performed in accordance with the approved test plan and 
that the data presented in this test report are, to the best of our knowledge and belief, true, 
accurate, and complete. 
 
Report Prepared By: Report Reviewed By: 
American Engineering Testing, Inc. American Engineering Testing, Inc. 
 
 
 
 
Matthew M. DesJardins, QSTI Camilla Pederson, PE  
Sr. Environmental Scientist Senior Engineer 
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Parameter Run #1 Run #2 Run #3 Average

Run Time 8:45-9:44 10:08-11:07 11:23-12:22
Stack Oxygen, %dry 8.5 8.3 8.2 8.3

Fd, dscf/106 BTU 9190 9190 9190 9190

Diesel Fuel Heating Value, BTU/gal 137,000 137,000 137,000 137,000

Generator Heat Input, MMBtu/Hr 11.23 11.37 11.23 11.28

NOX Emission Results

NOx Concentration, PPMvd 1884 1878 1902 1888

NOx Mass Rate, Lbs/MMBtu 3.48 3.42 3.42 3.44

NOx Mass Rate, Lbs/Hr 39.13 38.93 38.43 38.83

Generator Operating Data

Total Fuel used , (Gals) 82 83 82 82

Diesel Fuel Usage Rate , (Gals/Hr) 82 83 82 82

Generator Engine Speed, RPM 1800 1800 1800 1800

Generator Rate, KW 1153 1153 1153 1153

AET Project # 02-02120

Table 1
Summary of Diesel Generator (EU204) Outlet Exhaust Emissions

Dakotah! Sport and Fitness- Prior Lake , MN
September 23, 2014



Parameter

Test Location Outlet #1 Outlet #2 Outlet #1 Outlet #2 Outlet #1 Outlet #2 Outlet #1 Outlet #2

Test Run Time
Stack Temperature, °F 863 756 768 767 781 777 804 766

Stack Oxygen, %dry 10.3 10.1 10.2 10.0 10.1 9.9 10.20 10.01

Stack Carbon Dioxide, %dry 8.1 8.2 8.2 8.2 8.2 8.2 8.17 8.20

Moisture, % 9.45 9.02 8.28 8.00 8.65 8.20 8.79 8.41

Stack Flow Rate, DSCFM 890 870 870 890 870 900 877 887

NOX Emission Results

NOX Concentration, PPMvd 702 680 687 671 677 662 689 671

NOX Mass Rate, Lbs/Hr 4.48 4.25 4.29 4.28 4.23 4.28 4.33 4.27

Total Generator NOX Mass Rate, Lbs/Hr
Generator Operating Data

Total Fuel used, (Gals)
Diesel Fuel Usage Rate, (Gals/Hr)
Generator Engine Speed, RPM 
Generator Rate, KW

Table 2
Summary of Diesel Generator (EU214) Outlet Exhaust Emissions

Dakotah! Sport and Fitness - Prior Lake, MN
September 24, 2014

AET # 02-02120

Averages

8.73 8.57 8.50 8.60

Test Run #1 Test Run #2 Test Run #3

12:04-13:03 13:35-14:34 15:05-16:02

1,800 1,800

45
43 4543

44

44

1,800

557

43 43

1,800
557 557 557
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Date Time Outlet O2 [%] Outlet NOx [ppmv]
9/23/2014 8:45 8.5 1807
9/23/2014 8:46 8.4 1807
9/23/2014 8:47 8.4 1815
9/23/2014 8:48 8.4 1819
9/23/2014 8:49 8.5 1823
9/23/2014 8:50 8.4 1826
9/23/2014 8:51 8.4 1824
9/23/2014 8:52 8.4 1834
9/23/2014 8:53 8.4 1831
9/23/2014 8:54 8.4 1836
9/23/2014 8:55 8.5 1837
9/23/2014 8:56 8.4 1836
9/23/2014 8:57 8.4 1830
9/23/2014 8:58 8.4 1821
9/23/2014 8:59 8.4 1827
9/23/2014 9:00 8.4 1834
9/23/2014 9:01 8.4 1832
9/23/2014 9:02 8.4 1829
9/23/2014 9:03 8.3 1831
9/23/2014 9:04 8.3 1832
9/23/2014 9:05 8.4 1843
9/23/2014 9:06 8.4 1839
9/23/2014 9:07 8.4 1842
9/23/2014 9:08 8.3 1837
9/23/2014 9:09 8.4 1837
9/23/2014 9:10 8.5 1844
9/23/2014 9:11 8.5 1836
9/23/2014 9:12 8.5 1827
9/23/2014 9:13 8.5 1822
9/23/2014 9:14 8.4 1820
9/23/2014 9:15 8.4 1820
9/23/2014 9:16 8.4 1817
9/23/2014 9:17 8.5 1825
9/23/2014 9:18 8.5 1817
9/23/2014 9:19 8.5 1817
9/23/2014 9:20 8.5 1816
9/23/2014 9:21 8.5 1864
9/23/2014 9:22 8.5 1851
9/23/2014 9:23 8.5 1849
9/23/2014 9:24 8.4 1839
9/23/2014 9:25 8.4 1840
9/23/2014 9:26 8.5 1829
9/23/2014 9:27 8.4 1836
9/23/2014 9:28 8.4 1823
9/23/2014 9:29 8.4 1819
9/23/2014 9:30 8.5 1831
9/23/2014 9:31 8.4 1829
9/23/2014 9:32 8.4 1821
9/23/2014 9:33 8.4 1821
9/23/2014 9:34 8.4 1824
9/23/2014 9:35 8.4 1819
9/23/2014 9:36 8.4 1831
9/23/2014 9:37 8.4 1830
9/23/2014 9:38 8.4 1826
9/23/2014 9:39 8.3 1849
9/23/2014 9:40 8.4 1853
9/23/2014 9:41 8.3 1842
9/23/2014 9:42 8.4 1830
9/23/2014 9:43 8.4 1840
9/23/2014 9:44 8.4 1829

8.4 1830
0.1 2.7
0.0 4.5
11.0 949
11.0 941
11.1 971
8.5 1884

Analyzer Monitoring Results Run #1

Dakotah! Sport and Fitness- Prior Lake , MN
Diesel Generator EU 204

AET Project # 02-02120

Average:

Bias Adjusted Average:

Start Zero Value:
End Zero Value:

Start Upscale Value:
End Upscale Value:

Actual Upscale Value:
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Date Time Outlet O2 [%] Outlet NOx [ppmv]
9/23/2014 10:08 8.3 1803
9/23/2014 10:09 8.3 1815
9/23/2014 10:10 8.3 1813
9/23/2014 10:11 8.3 1816
9/23/2014 10:12 8.3 1821
9/23/2014 10:13 8.3 1818
9/23/2014 10:14 8.3 1822
9/23/2014 10:15 8.3 1821
9/23/2014 10:16 8.2 1813
9/23/2014 10:17 8.3 1818
9/23/2014 10:18 8.3 1827
9/23/2014 10:19 8.3 1834
9/23/2014 10:20 8.3 1873
9/23/2014 10:21 8.3 1854
9/23/2014 10:22 8.3 1842
9/23/2014 10:23 8.3 1835
9/23/2014 10:24 8.3 1843
9/23/2014 10:25 8.3 1838
9/23/2014 10:26 8.3 1832
9/23/2014 10:27 8.3 1822
9/23/2014 10:28 8.2 1802
9/23/2014 10:29 8.2 1802
9/23/2014 10:30 8.3 1817
9/23/2014 10:31 8.3 1820
9/23/2014 10:32 8.2 1805
9/23/2014 10:33 8.3 1814
9/23/2014 10:34 8.3 1817
9/23/2014 10:35 8.3 1817
9/23/2014 10:36 8.3 1811
9/23/2014 10:37 8.3 1814
9/23/2014 10:38 8.2 1806
9/23/2014 10:39 8.2 1809
9/23/2014 10:40 8.3 1819
9/23/2014 10:41 8.2 1815
9/23/2014 10:42 8.3 1823
9/23/2014 10:43 8.3 1817
9/23/2014 10:44 8.3 1821
9/23/2014 10:45 8.2 1820
9/23/2014 10:46 8.2 1808
9/23/2014 10:47 8.3 1818
9/23/2014 10:48 8.2 1815
9/23/2014 10:49 8.3 1822
9/23/2014 10:50 8.2 1827
9/23/2014 10:51 8.1 1848
9/23/2014 10:52 8.2 1836
9/23/2014 10:53 8.1 1835
9/23/2014 10:54 8.2 1834
9/23/2014 10:55 8.2 1842
9/23/2014 10:56 8.2 1857
9/23/2014 10:57 8.2 1865
9/23/2014 10:58 8.1 1879
9/23/2014 10:59 8.1 1869
9/23/2014 11:00 8.2 1872
9/23/2014 11:01 8.2 1879
9/23/2014 11:02 8.2 1888
9/23/2014 11:03 8.2 1875
9/23/2014 11:04 8.1 1859
9/23/2014 11:05 8.1 1865
9/23/2014 11:06 8.2 1859
9/23/2014 11:07 8.2 1866

8.2 1832
0.0 4.49
0.0 5.65
11.0 941
11.0 958
11.1 971
8.3 1878

Analyzer Monitoring Results Run #2
Diesel Generator EU 204

Dakotah! Sport and Fitness- Prior Lake , MN
AET Project # 02-02120

Average:

Bias Adjusted Average:

Start Zero Value:
End Zero Value:

Start Upscale Value:
End Upscale Value:

Actual Upscale Value:
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Date Time Outlet O2 [%] Outlet NOx [ppmv]
9/23/2014 11:23 8.1 1856
9/23/2014 11:24 8.1 1856
9/23/2014 11:25 8.1 1874
9/23/2014 11:26 8.1 1875
9/23/2014 11:27 8.1 1864
9/23/2014 11:28 8.2 1862
9/23/2014 11:29 8.2 1883
9/23/2014 11:30 8.1 1858
9/23/2014 11:31 8.0 1844
9/23/2014 11:32 8.0 1861
9/23/2014 11:33 8.0 1874
9/23/2014 11:34 8.1 1883
9/23/2014 11:35 8.0 1860
9/23/2014 11:36 8.1 1862
9/23/2014 11:37 8.1 1883
9/23/2014 11:38 8.1 1883
9/23/2014 11:39 8.1 1882
9/23/2014 11:40 8.1 1884
9/23/2014 11:41 8.2 1883
9/23/2014 11:42 8.1 1866
9/23/2014 11:43 8.1 1866
9/23/2014 11:44 8.1 1862
9/23/2014 11:45 8.1 1872
9/23/2014 11:46 8.1 1855
9/23/2014 11:47 8.1 1870
9/23/2014 11:48 8.1 1870
9/23/2014 11:49 8.0 1878
9/23/2014 11:50 8.1 1872
9/23/2014 11:51 8.1 1876
9/23/2014 11:52 8.1 1891
9/23/2014 11:53 8.0 1877
9/23/2014 11:54 8.0 1879
9/23/2014 11:55 8.0 1883
9/23/2014 11:56 8.0 1874
9/23/2014 11:57 8.1 1878
9/23/2014 11:58 8.1 1886
9/23/2014 11:59 8.1 1886
9/23/2014 12:00 8.1 1881
9/23/2014 12:01 8.1 1884
9/23/2014 12:02 8.1 1879
9/23/2014 12:03 8.0 1881
9/23/2014 12:04 8.1 1864
9/23/2014 12:05 8.2 1872
9/23/2014 12:06 8.1 1866
9/23/2014 12:07 8.1 1884
9/23/2014 12:08 8.0 1860
9/23/2014 12:09 8.1 1883
9/23/2014 12:10 8.1 1869
9/23/2014 12:11 8.1 1864
9/23/2014 12:12 8.0 1853
9/23/2014 12:13 8.0 1863
9/23/2014 12:14 7.9 1888
9/23/2014 12:15 8.0 1891
9/23/2014 12:16 8.0 1883
9/23/2014 12:17 8.1 1901
9/23/2014 12:18 8.1 1905
9/23/2014 12:19 8.2 1902
9/23/2014 12:20 8.1 1867
9/23/2014 12:21 8.1 1881
9/23/2014 12:22 8.1 1885

8.1 1875
0.0 5.65
0.0 4.70
11.0 958
11.0 961
11.1 971
8.16 1902

Analyzer Monitoring Results Run #3
Diesel Generator EU 204

Dakotah! Sport and Fitness- Prior Lake , MN
AET Project # 02-02120

Average:

Bias Adjusted Average:

Start Zero Value:
End Zero Value:

Start Upscale Value:
End Upscale Value:

Actual Upscale Value:
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Date Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]

9/24/2014 12:04 10.1 676 10.1 685
9/24/2014 12:05 10.1 685 10.1 690
9/24/2014 12:06 10.0 674 10.0 688
9/24/2014 12:07 10.1 672 10.0 691
9/24/2014 12:08 10.1 672 10.0 693
9/24/2014 12:09 10.1 669 10.1 690
9/24/2014 12:10 10.1 667 10.0 690
9/24/2014 12:11 10.1 666 10.0 690
9/24/2014 12:12 10.1 666 10.0 687
9/24/2014 12:13 10.1 678 10.1 691
9/24/2014 12:14 10.1 672 10.0 686
9/24/2014 12:15 10.1 670 10.0 685
9/24/2014 12:16 10.1 669 10.0 688
9/24/2014 12:17 10.1 679 10.0 691
9/24/2014 12:18 10.1 673 10.0 690
9/24/2014 12:19 10.1 671 10.0 687
9/24/2014 12:20 10.1 676 10.0 689
9/24/2014 12:21 10.1 681 10.0 690
9/24/2014 12:22 10.1 682 10.0 691
9/24/2014 12:23 10.1 678 10.0 692
9/24/2014 12:24 10.1 688 10.1 690
9/24/2014 12:25 10.0 678 10.0 690
9/24/2014 12:26 10.1 684 10.0 693
9/24/2014 12:27 10.1 685 10.0 689
9/24/2014 12:28 10.1 677 10.0 687
9/24/2014 12:29 10.0 675 10.0 686
9/24/2014 12:30 10.1 687 10.0 688
9/24/2014 12:31 10.1 684 10.0 688
9/24/2014 12:32 10.0 673 10.0 687
9/24/2014 12:33 10.1 682 10.0 691
9/24/2014 12:34 10.1 677 10.0 688
9/24/2014 12:35 10.0 679 10.0 687
9/24/2014 12:36 10.0 685 10.0 691
9/24/2014 12:37 10.0 687 10.0 694
9/24/2014 12:38 10.0 699 10.0 694
9/24/2014 12:39 10.0 696 10.0 694
9/24/2014 12:40 10.1 689 10.0 691
9/24/2014 12:41 10.1 688 10.0 690
9/24/2014 12:42 10.0 679 10.0 695
9/24/2014 12:43 10.0 686 10.0 694
9/24/2014 12:44 10.1 683 10.0 693
9/24/2014 12:45 10.1 686 10.0 690
9/24/2014 12:46 10.0 672 10.0 690
9/24/2014 12:47 10.0 672 10.0 691
9/24/2014 12:48 10.1 676 10.0 692
9/24/2014 12:49 10.1 669 10.0 690
9/24/2014 12:50 10.0 671 10.0 690
9/24/2014 12:51 10.0 680 10.0 688
9/24/2014 12:52 10.0 672 10.0 692
9/24/2014 12:53 10.0 673 10.0 693
9/24/2014 12:54 10.0 675 10.0 694
9/24/2014 12:55 10.0 671 10.0 692
9/24/2014 12:56 10.0 672 10.0 693
9/24/2014 12:57 10.1 686 10.0 692
9/24/2014 12:58 10.1 672 10.0 692
9/24/2014 12:59 10.1 672 10.0 690
9/24/2014 13:00 10.0 665 10.0 687
9/24/2014 13:01 10.1 667 10.0 692
9/24/2014 13:02 10.1 666 10.0 690
9/24/2014 13:03 10.1 665 10.0 691

10.1 677 10.0 690
0.0 1 0.1 1
0.0 3 0.1 3

10.9 485 11.1 500
10.9 473 11.0 507
11.1 496 11.1 496
10.3 702 10.1 680

Outlet #1 Outlet #2

Analyzer Monitoring Results Run #1
Dakotah! Sport and Fitness - Prior Lake, MN

Generac Diesel Generator EU 214
AET # 02-02120

Actual Upscale Value:
Bias Adjusted Average:

Average:
Start Zero Value:
End Zero Value:

Start Upscale Value:
End Upscale Value:
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Date Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]

9/24/2014 13:35 10.1 655 10.0 684
9/24/2014 13:36 10.1 656 10.0 684
9/24/2014 13:37 10.0 656 10.0 683
9/24/2014 13:38 10.1 659 10.0 685
9/24/2014 13:39 10.1 661 10.0 683
9/24/2014 13:40 10.1 685 10.0 686
9/24/2014 13:41 10.0 669 10.0 685
9/24/2014 13:42 10.1 671 10.0 686
9/24/2014 13:43 10.1 663 10.0 684
9/24/2014 13:44 10.0 655 10.0 680
9/24/2014 13:45 10.0 673 10.0 682
9/24/2014 13:46 10.0 666 10.0 679
9/24/2014 13:47 10.1 681 10.0 683
9/24/2014 13:48 10.0 667 10.0 682
9/24/2014 13:49 10.1 660 10.0 684
9/24/2014 13:50 10.0 661 10.0 683
9/24/2014 13:51 10.0 661 10.0 684
9/24/2014 13:52 10.0 660 10.0 685
9/24/2014 13:53 10.0 660 10.0 684
9/24/2014 13:54 10.0 658 10.0 682
9/24/2014 13:55 10.0 657 10.0 682
9/24/2014 13:56 10.1 657 10.0 680
9/24/2014 13:57 10.0 654 9.9 678
9/24/2014 13:58 10.0 659 10.0 685
9/24/2014 13:59 10.0 656 9.9 684
9/24/2014 14:00 10.0 660 9.9 687
9/24/2014 14:01 10.0 660 10.0 686
9/24/2014 14:02 10.0 661 10.0 682
9/24/2014 14:03 10.0 689 10.0 681
9/24/2014 14:04 10.0 676 9.9 677
9/24/2014 14:05 10.0 674 10.0 678
9/24/2014 14:06 10.0 668 10.0 679
9/24/2014 14:07 10.0 665 10.0 678
9/24/2014 14:08 10.0 660 10.0 676
9/24/2014 14:09 10.0 660 10.0 682
9/24/2014 14:10 10.0 658 10.0 680
9/24/2014 14:11 10.0 659 10.0 681
9/24/2014 14:12 10.0 656 10.0 679
9/24/2014 14:13 10.0 672 10.0 681
9/24/2014 14:14 10.0 660 10.0 678
9/24/2014 14:15 10.0 665 9.9 681
9/24/2014 14:16 10.0 659 10.0 683
9/24/2014 14:17 10.0 670 9.9 681
9/24/2014 14:18 10.0 668 9.9 682
9/24/2014 14:19 10.0 666 9.9 679
9/24/2014 14:20 10.0 669 10.0 680
9/24/2014 14:21 10.0 668 10.0 681
9/24/2014 14:22 10.0 671 9.9 679
9/24/2014 14:23 10.0 662 10.0 681
9/24/2014 14:24 10.0 673 9.9 679
9/24/2014 14:25 10.0 664 9.9 683
9/24/2014 14:26 10.0 672 9.9 680
9/24/2014 14:27 10.0 676 9.9 682
9/24/2014 14:28 10.0 661 10.0 680
9/24/2014 14:29 10.0 665 9.9 680
9/24/2014 14:30 10.0 674 9.9 677
9/24/2014 14:31 10.0 685 9.9 679
9/24/2014 14:32 10.0 684 9.9 677
9/24/2014 14:33 10.0 686 9.9 677
9/24/2014 14:34 10.0 680 9.9 679

10.0 666 10.0 681
0.0 3 0.1 3
-0.1 4 0.1 2
10.9 473 11.0 507
10.8 491 11.0 502
11.1 496 11.1 496
10.2 687 10.0 671

Outlet #1 Outlet #2

Analyzer Monitoring Results Run #2
Dakotah! Sport and Fitness - Prior Lake, MN

Generac Diesel Generator EU 214
AET # 02-02120

Actual Upscale Value:
Bias Adjusted Average:

Average:
Start Zero Value:
End Zero Value:

Start Upscale Value:
End Upscale Value:
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Date Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]

9/24/2014 15:03 9.9 674 9.9 666
9/24/2014 15:04 9.9 665 9.8 661
9/24/2014 15:05 9.9 675 9.8 674
9/24/2014 15:06 9.9 679 9.9 676
9/24/2014 15:07 9.9 674 9.9 671
9/24/2014 15:08 9.9 681 9.9 669
9/24/2014 15:09 9.9 672 9.9 670
9/24/2014 15:10 9.9 669 9.9 675
9/24/2014 15:11 9.9 680 9.9 676
9/24/2014 15:12 9.9 676 9.9 674
9/24/2014 15:13 9.9 676 9.9 674
9/24/2014 15:14 9.9 668 9.9 670
9/24/2014 15:15 9.9 675 9.9 670
9/24/2014 15:16 9.9 677 9.9 670
9/24/2014 15:17 9.9 683 9.9 669
9/24/2014 15:18 9.9 678 9.8 676
9/24/2014 15:19 9.9 670 9.8 673
9/24/2014 15:20 9.9 674 9.8 673
9/24/2014 15:21 9.9 675 9.9 672
9/24/2014 15:22 9.9 681 9.8 673
9/24/2014 15:23 9.9 675 9.9 673
9/24/2014 15:24 9.9 669 9.9 671
9/24/2014 15:25 9.9 665 9.8 674
9/24/2014 15:26 9.9 674 9.8 675
9/24/2014 15:27 9.9 674 9.9 676
9/24/2014 15:28 9.9 676 9.8 676
9/24/2014 15:29 9.9 670 9.8 678
9/24/2014 15:30 9.9 670 9.8 676
9/24/2014 15:31 9.9 668 9.9 670
9/24/2014 15:32 9.9 670 9.8 669
9/24/2014 15:33 9.9 672 9.8 677
9/24/2014 15:34 9.9 670 9.9 676
9/24/2014 15:35 9.9 670 9.9 675
9/24/2014 15:36 9.9 675 9.9 676
9/24/2014 15:37 9.9 670 9.8 672
9/24/2014 15:38 9.9 669 9.8 668
9/24/2014 15:39 9.9 672 9.8 675
9/24/2014 15:40 9.8 670 9.8 676
9/24/2014 15:41 9.9 669 9.8 671
9/24/2014 15:42 9.9 675 9.8 676
9/24/2014 15:43 9.9 673 9.9 674
9/24/2014 15:44 9.9 664 9.8 668
9/24/2014 15:45 9.9 668 9.9 671
9/24/2014 15:46 9.9 670 9.9 667
9/24/2014 15:47 9.9 672 9.9 667
9/24/2014 15:48 9.9 669 9.9 665
9/24/2014 15:49 9.9 669 9.8 665
9/24/2014 15:50 9.9 668 9.9 668
9/24/2014 15:51 9.9 676 9.9 668
9/24/2014 15:52 9.9 673 9.8 670
9/24/2014 15:53 9.9 671 9.8 670
9/24/2014 15:54 9.9 677 9.8 669
9/24/2014 15:55 9.9 669 9.9 667
9/24/2014 15:56 9.9 671 9.9 667
9/24/2014 15:57 9.9 666 9.8 666
9/24/2014 15:58 9.9 676 9.8 669
9/24/2014 15:59 9.9 663 9.8 668
9/24/2014 16:00 9.9 664 9.8 671
9/24/2014 16:01 9.9 670 9.8 673
9/24/2014 16:02 9.9 670 9.8 674

9.9 672 9.8 671
-0.1 4 0.1 2
-0.1 2 0.1 3
10.8 491 11.0 502
10.8 495 11.0 505
11.1 496 11.1 496
10.1 677 9.9 662

Outlet #1 Outlet #2

Analyzer Monitoring Results Run #3
Dakotah! Sport and Fitness - Prior Lake, MN

Generac Diesel Generator EU 214
AET # 02-02120

Actual Upscale Value:
Bias Adjusted Average:

Average:
Start Zero Value:
End Zero Value:

Start Upscale Value:
End Upscale Value:
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Analyzer Field Data and Data Sheets 

 
  



Client Name:

Test Location: Diesel Generator EU 204 Test Number: 10 Test Date: 9/23/2014 Duct Diameter: 11.75

Test Times:

Run #1 8:45-9:44

Run #2 10:08-11:07

Run #3 11:23-12:22

6:48

14-0146 25

Cylinder Value, 
%

Analyzer 
Response, %

Absolute 
Difference, %

Difference,                         
% of Span

Cylinder Value, 
%

Analyzer 
Response, %

Absolute 
Difference, %

Difference,            
% of Span

0.0 0.0 0.0 0.0%

21.3 21.3 0.0 0.1%

11.1 11.1 0.0 -0.1%

Cylinder Value, 
%

System 
Response, %

Absolute 
Difference, %

Difference, % 
of span

Cylinder Value, 
%

System 
Response, %

Absolute 
Difference, %

Difference, % 
of span

0.0 0.1 0.1 0.2%

11.1 11.0 -0.1 -0.6%

Time, hrs: 8:45

Diameter x 0.167, in 2.0 8.5 0.0

Diameter x 0.500, in 5.9 8.4 0.0

Diameter x 0.833, in 9.8 8.4 0.0

System Drift 

Checks
Time, Hrs Initial System 

Response, %
Final System 
Response, %

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

System Drift 

Checks
Time, Hrs Initial System 

Response, %
Final System 
Response, %

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

Zero Gas, % 9:45 0.1 0.0 0.0% 0.2% Zero Gas, %

Upscale Gas, % 11.0 11.0 0.0% -0.6% Upscale Gas, %

Zero Gas, % 11:08 0.0 0.0 0.0% 0.2% Zero Gas, %

Upscale Gas, % 11.0 11.0 0.0% -0.6% Upscale Gas, %

Zero Gas, % 12:23 0.0 0.0 0.0% 0.2% Zero Gas, %

Upscale Gas, % 11.0 11.0 0.0% -0.6% Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Form Completed by: Present on Site:
Data Reviewed by:

Criteria  ≤ 5% of Span or  ≤ 0.5 % (whichever is larger)

Criteria  ≤ 2% of Span or  ≤ 0.5 % (whichever is larger)

MD American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114 REV - 063014
AJL Date Completed: 9/23/2014

Criteria  ≤ 5% of Span or  ≤ 0.5 % (whichever is larger) Note: Recalibration Required if System Bias/Drift Exceeds 3%.

Post-Run System Bias and Drift = 

High Span to Zero Gas 37

Analyzer Calibration Error  = Pre-Run System Bias =

Stratification Test O2 %,
1 min. average

O2 %, Deviation
from Mean

Mid-Level Span, %

System Bias Check

Upscale Gas, %

Average Response Time, Sec:
Zero Gas to High Span 38

Result:
Response Test

Single Point

O2 Time, Sec

38

High-Level Span, %

O2 Analyzer Recalibration

Upscale Gas, %

High-Level Span, %

Zero Gas, % Zero Gas, %

Mid-Level Span, %

System Bias Check

Zero Gas, % Zero Gas, %

O2 Analyzer Calibration

Project Number:

EB0016054

O2 Analyzer Range, %:

O2 Analyzer System

11.1Mid-Level Span O2/CO2 in N2

O2 Analyzer ID #:
O2 Analyzer System

Calibration Gas 

Composition

High-Level  Span O2/CO2 in N2

O2, %

Zero Nitrogen

21.3

O2 Analyzer Range, %:

0.0

CC125527

Diesel Generator Testing

AET Project # 02-02120 Client Contact:

O2 Analyzer ID #:

Calibration Time, hrs: Calibration Time, hrs:

SG880981

Project Title:Dakotah! Sport and Fitness- Prior Lake , MN

Stanley Ellison

Cylinder No.
Cylinder Values

EPA METHOD 3A

ANALYZER MONITORING

DATA SHEET

Final System Response - Initial System Response
 x 100

Span

System Response - Cylinder Value
 x 100

Span

Analyzer Response - Cylinder Value
 x 100

Span

AET Project No. 02-02120 Page B1 of 35



Test Location: Diesel Generator EU 204 Test Number: 10 Test Date: 9/23/2014 Duct Diameter: 11.75

Test Times:

Run #1 8:45-9:44

Run #2 10:08-11:07

Run #3 11:23-12:22

7:20

205929 5000

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference,                         
% of Span

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, %

Difference,            
% of Span

0 1 1 0.0%

1960 1950 -10 -0.5%

971 976 5 0.3%

Cylinder Value, 
ppmv

System 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference, % 
of span

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference, % 
of span

0 3 3 0.1%

971 949 -22 -1.1%

Time, hrs: 8:45

Diameter x 0.167, in 2.0 1807 0.6% 967.0 7:51 40

Diameter x 0.500, in 5.9 1819 0.1% 951.8 9/23/14 40

Diameter x 0.833, in 9.8 1824 0.4% 98.4% 40

System Drift 

Checks
Time, Hrs

Initial System 
Response, ppmv

Final System 
Response, ppmv

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

System Drift 

Checks
Time, Hrs

Initial System 
Response, ppmv

Final System 
Response, ppmv

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

Zero Gas, % 9:45 3 4 0.1% 0.2% Zero Gas, %

Upscale Gas, % 949 941 -0.4% -1.5% Upscale Gas, %

Zero Gas, % 11:08 4 6 0.1% 0.3% Zero Gas, %

Upscale Gas, % 941 958 0.9% -0.7% Upscale Gas, %

Zero Gas, % 12:23 6 5 0.0% 0.2% Zero Gas, %

Upscale Gas, % 958 961 0.2% -0.5% Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Form Completed by: AJL Present on Site:

Data Reviewed by:

Criteria ≤ 2% of Span or  ≤ 0.5 ppm (whichever is larger)
9/23/2014

MD American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114 REV - 070114

Criteria  ≤ 5% of Span or  ≤ 0.5 ppm (whichever is larger)

Criteria  ≤ 5% of Span or  ≤ 0.5 ppm (whichever is larger) Recalibration Required if System Drift ≥ 3%.
Date Completed:

Analyzer Calibration Error  = 

Stratification Test

Zero Gas to High Span

High Span to Zero Gas

NOx Percent Conversion

Pre-Run System Bias = Post-Run System Bias and Drift = 

Average Response Time, Sec:

NOx Final Concentration, ppmv:Single Point

NOx Peak Concentration, ppmv:

Upscale Gas, ppmv

NOx, ppmv,
1 min. average

NOx ppmv, 
Deviation

from Mean Time, SecResult:
Converter Efficiency Test

Result

Converter
Test Time/            

Date
Response Test

Calibration Time, hrs:

NOx Analyzer Calibration

NOx Analyzer Range [ppmv]:

System Bias Check

Upscale Gas, ppmv

Zero Gas, ppmv

NOx Analyzer Range [ppmv]:

NOx Analyzer 

Recalibration

NOx Analyzer ID #:

Mid-Level Span, %

High-Level Span, %

Zero Gas, ppmv

System Bias Check

Mid-Level Span, %

Zero Gas, %
High-Level Span, %

NOx Analyzer System Calibration Time, hrs: NOx Analyzer System

Zero Gas, %

NOx Analyzer ID #:

Mid-Level Span NOx in N2

High-Level  Span NOx in N2 ALM024833

Cylinder Values

Zero Nitrogen SG880981

EB0023213

0.0

NOx [ppmv]
Calibration Gas 

Composition
Cylinder No.

1960

971

Client Contact:AET Project # 02-02120 Stanley EllisonProject Number:

Client Name: Dakotah! Sport and Fitness- Prior Lake , MN Project Title: Dakotah! Sport and Fitness- Prior Lake , MN

EPA METHOD 7E

ANALYZER MONITORING

DATA SHEET

Analyzer Response - Cylinder Value
 x 100

Span

System Response - Cylinder Value
 x 100

Span

Final System Response - Initial System Response
 x 100

Span
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Test Location: Generac Diesel Generator EU 214 Test Number: 2 Test Date: 9/24/2014 Duct Diameter: 7.75

Test Times:

Run #1 12:04-13:03

Run #2 13:35-14:34

Run #3 15:05-16:02

7:25 7:25

14-0146 25 205920 25

Cylinder Value, 
%

Analyzer 
Response, %

Absolute 
Difference, %

Difference,                         
% of Span

Cylinder Value, 
%

Analyzer 
Response, %

Absolute 
Difference, %

Difference,            
% of Span

0.0 -0.1 -0.1 -0.2% 0.0 0.0 0.0 0.2%

21.3 21.2 -0.1 -0.3% 21.3 21.3 0.0 0.0%

11.1 11.0 -0.1 -0.4% 11.1 11.1 0.0 0.1%

Cylinder Value, 
%

System 
Response, %

Absolute 
Difference, %

Difference, % 
of span

Cylinder Value, 
%

System 
Response, %

Absolute 
Difference, %

Difference, % 
of span

0.0 0.0 0.0 -0.1% 0.0 0.1 0.1 0.5%

11.1 10.9 -0.2 -0.9% 11.1 11.1 0.0 -0.2%

Time, hrs: 9:35

Diameter x 0.167, in 1.3 9.8 0.0 9.5 0.0 System 1, Sec System 2, Sec

Diameter x 0.500, in 3.9 9.8 0.0 9.5 0.0 25 45

Diameter x 0.833, in 6.5 9.8 0.0 9.5 0.0 24 43

System Drift 

Checks
Time, Hrs Initial System 

Response, %
Final System  
Response, %

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

System Drift 

Checks
Time, Hrs Initial System 

Response, %
Final System  
Response, %

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

Zero Gas, % 13:16 0.0 0.0 0.0% -0.2% Zero Gas, % 13:04 0.1 0.1 -0.1% 0.4%

Upscale Gas, % 10.9 10.9 -0.2% -1.1% Upscale Gas, % 11.1 11.0 -0.2% -0.4%

Zero Gas, % 14:35 0.0 -0.1 -0.1% -0.3% Zero Gas, % 14:48 0.1 0.1 0.0% 0.3%

Upscale Gas, % 10.9 10.8 -0.1% -1.2% Upscale Gas, % 11.0 11.0 0.0% -0.5%

Zero Gas, % 16:13 -0.1 -0.1 0.0% -0.3% Zero Gas, % 16:03 0.1 0.1 0.0% 0.3%

Upscale Gas, % 10.8 10.8 -0.1% -1.3% Upscale Gas, % 11.0 11.0 0.1% -0.4%

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Form Completed by: AJL Present on Site:

Data Reviewed by:

Analyzer Calibration Error  = 

REV - 070114

Date Completed: 9/24/2014
Criteria  ≤ 5% of Span or ≤ 0.5 % (whichever is larger)Criteria  ≤ 2% of Span or  ≤ 0.5 % (whichever is larger)

Criteria  ≤ 5% of Span or  ≤ 0.5 % (whichever is larger)

Recalibration Required if System Drift ≥ 3%.

Pre-Run System Bias = Post-Run System Bias and Drift = 

Zero Gas, %

High Span to Zero Gas

O2 %, Deviation
from Mean Result:

2014 Generator Testing

Simeon MatthewsAET # 02-02120

EB0016054

Cylinder No.

SG880981

CC125527

O2 Analyzer ID #: CO2 Analyzer Range [%]:

Calibration Time, hrs:

Upscale Gas, %

Dakotah! Sport and Fitness - Prior Lake, MN

System Bias Check

O2 Analyzer Calibration

Zero Gas, %

High-Level Span, %

Mid-Level Span, %

System Bias Check

Stratification Test

Cylinder Values

Response Test

Zero Gas to High Span

O2 Analyzer ID #: O2 Analyzer Range [%]:

Single Point

Upscale Gas, %

O2 %,
1 min. average

O2 %, Deviation
from Mean

High-Level  Span O2/CO2 in N2

O2 [%]

0.0

Zero Gas, %

Mid-Level Span, %

MD

Mid-Level Span O2/CO2 in N2

Calibration Time, hrs:

O2 Analyzer Calibration

Zero Gas, %

High-Level Span, %

O2 %,
1 min. average

American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Zero Nitrogen

O2 Analyzer System #1

Calibration Gas 

Composition

21.3

11.1

O2 Analyzer System #2

EPA METHOD 3A

ANALYZER MONITORING

DATA SHEET

Project Title:

Project Number: Client Contact:

Client Name:

Final System Response - Initial System Response
 x 100

Span
System Response - Cylinder Value

 x 100
Span

Analyzer Response - Cylinder Value
 x 100

Span
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Test Location: Generac Diesel Generator EU 214 Test Number: 2 Test Date: 9/24/2014 Duct Diameter: 7.75

Test Times:

Run #1 12:04-13:03

Run #2 13:35-14:34

Run #3 15:05-16:02

7:25 7:25

205929 1000 14-0131 1000

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference,                         
% of Span

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, %

Difference,            
% of Span

0 0 0 0.0% 0 0 0 0.0%

971 974 3 0.3% 971 974 3 0.4%

496 495 -1 -0.1% 496 505 9 1.0%

Cylinder Value, 
ppmv

System 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference, % 
of span

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference, % 
of span

0 1 1 0.1% 0 1 1 0.1%

496 485 -11 -1.1% 496 500 4 0.5%

Time, hrs: 9:35

Diameter x 0.167, in 1.3 530 2.4% 630.5 8:07 45

Diameter x 0.500, in 3.9 517 0.2% 622.2 9/24/2014 45

Diameter x 0.833, in 6.5 506 2.2% 98.7% 45

System Drift 

Checks
Time, Hrs

Initial System 
Response, ppmv

Final System 
Response, ppmv

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

System Drift 

Checks
Time, Hrs

Initial System 
Response, ppmv

Final System 
Response, ppmv

Post Run             
System Drift,               

% of Span

System 
Performance,       

% of Span

Zero Gas, % 13:16 1 3 0.2% 0.3% Zero Gas, % 13:04 1 3 0.2% 0.3%

Upscale Gas, % 485 473 -1.3% -2.4% Upscale Gas, % 500 507 0.7% 1.2%

Zero Gas, % 14:35 3 4 0.1% 0.4% Zero Gas, % 14:48 3 2 -0.1% 0.2%

Upscale Gas, % 473 491 1.9% -0.6% Upscale Gas, % 507 502 -0.6% 0.6%

Zero Gas, % 16:13 4 2 -0.2% 0.2% Zero Gas, % 16:03 2 3 0.1% 0.3%

Upscale Gas, % 491 495 0.5% -0.1% Upscale Gas, % 502 505 0.4% 0.9%

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Form Completed by: AJL Present on Site:

Data Reviewed by:

Time, SecResult:

High Span to Zero Gas

NOx Percent Conversion

Converter
Test Time/            

Date
Response Test

NOx, ppmv,
1 min. average

NOx ppmv, 
Deviation

from Mean

Single Point

NOx Peak Concentration, ppmv: Zero Gas to High Span

NOx Final Concentration, ppmv:

Upscale Gas, ppmv

MD American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114 REV - 070114

Criteria  ≤ 5% of Span or  ≤ 0.5 ppm (whichever is larger)

Criteria ≤ 2% of Span or  ≤ 0.5 ppm (whichever is larger) Criteria  ≤ 5% of Span or  ≤ 0.5 ppm (whichever is larger) Recalibration Required if System Drift ≥ 3%.
Date Completed:

Converter Efficiency Test
Result

Analyzer Calibration Error  = Pre-Run System Bias = Post-Run System Bias and Drift = 

Stratification Test

System Bias Check System Bias Check

9/24/2014

Zero Gas, ppmv Zero Gas, ppmv

Average Response Time, Sec:

Upscale Gas, ppmv

Mid-Level Span, % Mid-Level Span, %

NOx Analyzer System #1 Calibration Time, hrs: NOx Analyzer System #2

NOx Analyzer Calibration
NOx Analyzer 

Recalibration

Zero Gas, % Zero Gas, %
High-Level Span, % High-Level Span, %

Calibration Time, hrs:
NOx Analyzer ID #: NOx Analyzer Range [ppmv]: NOx Analyzer ID #: NOx Analyzer Range [ppmv]:

High-Level  Span NOx in N2 EB0023213 971.0

Mid-Level Span NOx in N2 EB0027078 496.0

Zero Nitrogen SG880981 0.0

Client Name: Dakotah! Sport and Fitness - Prior Lake, MN

Calibration Gas 

Composition
Cylinder No.

Cylinder Values
NOx [ppmv]

Project Title: 2014 Generator Testing

Project Number: AET # 02-02120 Client Contact: Simeon Matthews

EPA METHOD 7E

ANALYZER MONITORING

DATA SHEET

System Response - Cylinder Value
 x 100

Span

Final System Response - Initial System Response
 x 100

Span
Analyzer Response - Cylinder Value

 x 100
Span
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Dakotah! Sport and Fitness - Prior Lake, MN Diesel Generator Testing

AET #  02-02120 Simeon Matthews

Test Location: Diesel Generator EU 214 Duct Diameter: N.A.

Test No: 1 O2 Analyzer ID #: 14-0130 CO2 Analyzer ID #: 14-0130

Date: 9/24/2014 Analyzer Range, %: 25 Analyzer Range, %: 25

Analysis Times:
O2 CO2 Run #1 10:16

SG880981 0.0 0.0 Run #2 0:00

CC125527 21.3 21.0 Run #3 0:00

EB0016054 11.1 10.7

Time, hrs: 16:25 Time, hrs: 16:25

O2 Analyzer 
Calibration

Cylinder 

Value, %
Analyzer Response, %

Absolute 

Difference, %

Difference, % of 

Span

CO2 Analyzer 
Calibration

Cylinder 

Value, %

Analyzer 

Response, %

Absolute 

Difference, %

Difference, % of 

Span

Zero Gas, % 0.0 0.0 0.0 0.0% Zero Gas, % 0.0 0.0 0.0 0.0%

High-Level Span, % 21.3 21.3 0.0 0.0% High-Level Span, % 21.0 21.0 0.0 0.0%

Mid-Level Span, % 11.1 11.1 0.0 0.0% Mid-Level Span, % 10.7 10.9 0.2 1.0%

System Drift Checks Time, Hrs Initial Sys Cal Response, %
Final Sys Cal 

Response, %

System Drift/Bias, 

% of Span
System Drift Checks Time, Hrs

Initial Sys Cal 

Response, %

Final Sys Cal 

Response, %

System Drift/Bias, 

% of Span

Zero Gas, % 16:39 0.0 0.0 0.0% Zero Gas, % 16:39 0.0 0.0 0.0%

Upscale Gas, % 11.1 11.1 0.0% Upscale Gas, % 10.9 10.9 0.0%

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Analyzer Calibration Error  = Pre-Run System Bias = Post-Run System Bias and Drift = 

Form Completed by: Date Completed: 9/24/2014 Present on Site:

Data Reviewed by: REV - 013004American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Calibration Gas Composition

Zero Nitrogen

O2 Analyzer System CO2 Analyzer System

Note: Recalibration Required if System Bias/Drift Exceeds 3%.

MD

Criteria  5% of Span or   0.5 % (whichever is larger)Criteria   5% of Span or   0.5 % (whichever is larger)Criteria   2% of Span or   0.5 % (whichever is larger)

Cylinder No.

AJL

EPA METHOD 3A
ANALYZER MONITORING

DATA SHEET

High-Level  Span O2/CO2 in N2

Mid-Level Span O2/CO2 in N2

Cylinder Values

Project Title:

Project Number: Client Contact:

Final System Response - Initial System Response
 x 100

Span

System Response - Analyzer Response
 x 100

Span

Analyzer Response - Cylinder Value
 x 100

Span
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O2 CO2 O2 CO2 O2 CO2

Average Result, %: 10.2 8.3 10.1 8.4 10.2 8.4
Start Zero Value, %: 0.0 0.0 0.0 0.0 0.0 0.0
End Zero Value, %: 0.0 0.0 0.0 0.0 0.0 0.0
Start Upscale Value, %: 11.1 10.9 11.1 10.9 11.1 10.9
End Upscale Value, %: 11.1 10.9 11.1 10.9 11.1 10.9
Actual Upscale Value, %: 11.1 10.7 11.1 10.7 11.1 10.7
Bias Adjusted, %: 10.2 8.1 10.1 8.2 10.2 8.2

O2 CO2 O2 CO2 O2 CO2

Average Result, %: 9.9 8.4 9.8 8.4 9.8 8.4
Start Zero Value, %: 0.0 0.0 0.0 0.0 0.0 0.0
End Zero Value, %: 0.0 0.0 0.0 0.0 0.0 0.0
Start Upscale Value, %: 11.1 10.9 11.1 10.9 11.1 10.9
End Upscale Value, %: 11.1 10.9 11.1 10.9 11.1 10.9
Actual Upscale Value, %: 11.1 10.7 11.1 10.7 11.1 10.7
Bias Adjusted, %: 9.9 8.2 9.8 8.2 9.8 8.2

Outlet #2

T1R1 T1R2 T1R3
16:33 16:34 16:35

16:30

T1R2
16:31 16:32

EPA Method 3A Test Results

Dakotah! Sport and Fitness - Prior Lake, MN
Diesel Generator EU 214

T1R3

September 24, 2014 - AET # 02-02120

T1R1
Outlet #1

AET Project No. 02-02120 Page B6 of 35



Unit Tested: Generator EU 214 Outlet #1
Test Location: Stack
Stack Diameter, in: 7.75
Stack Length, in:
Stack Width, in:
Stack Area, sq ft 0.33
Conducted by: RPM

Run Number 1 2 3
Test Time, hrs. 9:36
Test Date 9/24/2014 9/24/2014 9/24/2014
Ambient Press, "Hg 29.20 29.20 29.20
Static Press, "H2O -1.070 -1.070 -1.090
Pitot No. 14-P3270 14-P3270 14-P3270
Pitot Cp 0.84 0.84 0.84
% Oxygen 10.1 10.2 10.1
% Carbon Dioxide 8.10 8.20 8.20
Dry Bulb Temp, °F 763 768 781
Point Insertion a° Dp SqRt Dp Dp SqRt Dp Dp SqRt Dp

A-1 3.2 0 1.350 1.162 1.250 1.118 1.330 1.153
2 3.8 0 1.420 1.192 1.310 1.145 1.240 1.114
3 4.5 0 1.730 1.315 1.430 1.196 1.400 1.183
4 5.5 0 1.830 1.353 1.520 1.233 1.560 1.249
5 8.2 0 1.970 1.404 2.250 1.500 2.270 1.507
6 9.2 0 1.990 1.411 2.190 1.480 2.190 1.480
7 9.9 0 2.230 1.493 2.210 1.487 2.230 1.493
8 10.5 0 2.300 1.517 1.440 1.200 2.150 1.466

B-1 3.2 0 1.400 1.183 1.210 1.100 1.230 1.109
2 3.8 0 1.560 1.249 1.480 1.217 1.250 1.118
3 4.5 0 1.800 1.342 1.410 1.187 1.300 1.140
4 5.5 0 1.880 1.371 2.010 1.418 1.720 1.311
5 8.2 0 2.110 1.453 2.260 1.503 2.250 1.500
6 9.2 0 2.320 1.523 2.180 1.476 2.390 1.546
7 9.9 0 2.160 1.470 2.200 1.483 2.200 1.483
8 10.5 0 2.270 1.507 2.240 1.497 2.120 1.456

Average 0 1.895 1.371 1.787 1.327 1.802 1.332

Parameter Run #1 Run #2 Run #3
% Moisture 9.5 8.3 8.7
Stack Press, in.Hg 29.12 29.12 29.12
Molecular Wt, dry 29.70 29.72 29.72
Molecular Wt, wet 28.59 28.75 28.71
FPM 7,160 6,928 6,990
ACFM 2,300 2,300 2,300
SCFM 990 950 950
DSCFM 890 870 870

Air Flow Results
Dakotah! Sport and Fitness- Prior Lake, MN

Generator EU 214
AET # 02-02120

Air Flow Results
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Unit Tested: Generac Diesel Generator EU 214
Test Location: EU 214 Outlet #2
Stack Diameter, in: 7.75
Stack Length, in:
Stack Width, in:
Stack Area, sq ft 0.33
Conducted by: RPM

Run Number 1 2 3
Test Time, hrs. 12:45 14:05 15:15
Test Date 9/24/2014 9/24/2014 9/24/2014
Ambient Press, "Hg 29.20 29.20 29.20
Static Press, "H2O -0.980 -1.060 -1.080
Pitot No. 14-3270 14-3270 14-3270
Pitot Cp 0.84 0.84 0.84
% Oxygen 10.1 10.0 9.9
% Carbon Dioxide 8.2 8.2 8.2
Dry Bulb Temp, °F 756 767 777
Point Insertion a° Dp SqRt Dp Dp SqRt Dp Dp SqRt Dp

A-1 3.2 0 1.350 1.162 1.370 1.170 1.360 1.166
2 3.8 0 1.400 1.183 1.430 1.196 1.500 1.225
3 4.5 0 1.560 1.249 1.620 1.273 1.740 1.319
4 5.5 0 1.490 1.221 1.550 1.245 1.790 1.338
5 8.2 0 2.090 1.446 2.490 1.578 2.070 1.439
6 9.2 0 2.320 1.523 2.230 1.493 2.160 1.470
7 9.9 0 2.150 1.466 2.060 1.435 2.140 1.463
8 10.5 0 2.050 1.432 2.130 1.459 2.240 1.497

B-1 3.2 0 1.240 1.114 1.160 1.077 1.380 1.175
2 3.8 0 1.410 1.187 1.250 1.118 1.360 1.166
3 4.5 0 1.250 1.118 1.870 1.367 1.650 1.285
4 5.5 0 1.650 1.285 1.770 1.330 1.930 1.389
5 8.2 0 1.830 1.353 1.940 1.393 2.170 1.473
6 9.2 0 2.150 1.466 2.190 1.480 2.240 1.497
7 9.9 0 2.220 1.490 2.360 1.536 2.230 1.493
8 10.5 0 2.180 1.476 2.160 1.470 2.230 1.493

Average 0 1.771 1.323 1.849 1.351 1.887 1.368

Parameter Run #1 Run #2 Run #3
% Moisture 9.0 8.0 8.2
Stack Press, in.Hg 29.13 29.12 29.12
Molecular Wt, dry 29.71 29.71 29.71
Molecular Wt, wet 28.66 28.77 28.75
FPM 6,880 7,045 7,163
ACFM 2,300 2,300 2,300
SCFM 950 970 980
DSCFM 870 890 900

Air Flow Results

Air Flow Results
Dakotah! Sports and Fitness - Prior Lake, MN

EU 214 Outlet #2
AET # 02-02120
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Test Data Initial Final
Run Number: 1 Wet Catch Results Weight, g Weight, g
Test Date: 09/24/14 Impinger #1-  Water 574.9 627.4
Run Time, hrs: 12:04-13:04 Impinger #2-  Water 634.9 639.1
Point Interval, hrs: 0:05:00 Impinger #3-  Water
Conducted By: RPM Impinger #4-  Drierite 978.2 993.7

Total Initial Weight - Wi, g: 2,188.0
Sampling Train Data Total Final Weight - Wf, g: 2,260.2

Console ID Number: 14-1749 Water Collected-Vlc,ml: 72.3
DGM Calibration Factor - Yd: 0.998 Proportion by Volume - Bws: 0.0945
Orifice DH@: 1.713 Moisture Content, %: 9.45
Thermocouple ID Number: 14-E18
Barometer ID Number: 14-1272 Post-Test Leak Test - Sampling Train
Probe Length, ft: 6' Test Vacuum, in. Hg: 6
Probe Liner Material: SS Initial DGM, cuft: 95.444
Ambient Pressure - Pbar, °F: 29.2 Final DGM, cuft: 95.444
Stack Gas Molecular Weight: 29.70 Test Time, min: 1

Leak Rate, cfm: 0.000
Sample Volume Data Max. Leak Rate, cfm: 0.02

Absolute Pm, in. Hg: 29.27 Max. Leak Rate, %: 0.023
Absolute Tm, °R 534.5 Test Status: Pass
Sample Volume - Vm, cuft: 33.83
Sample Volume - Vm(std), cuft: 32.614 Post-Test Meter Calibration

DGM Calibration Check Value - Yqa: 1.022
DGM Calibration Factor - Y: 0.998
Difference, % 2.4

DGM Orifice DGM DGM Impinger
Test Clock Reading Diff. Stack Temp Temp Outlet

Time, hrs. Time, hrs. cuft DH, "H20 Vacuum Temp, °F IN, °F OUT, °F Temp, °F
0:00:00 12:04 61.220 1.00 2 762 74 73 58
0:05:00 12:09 64.660 1.00 2 763 74 73 57
0:10:00 12:14 67.255 1.00 2 764 75 73 49
0:15:00 12:19 70.000 1.00 2 763 75 73 45
0:20:00 13:04 72.910 1.00 2 762 75 73 45
0:25:00 13:09 75.745 1.00 2 759 76 73 44
0:30:00 13:14 78.580 1.00 2 763 76 74 45
0:35:00 13:19 82.420 1.00 2 765 76 74 45
0:40:00 13:24 84.220 1.00 2 762 76 74 45
0:45:00 13:29 87.155 1.00 2 763 76 74 46
0:50:00 13:34 89.800 1.00 2 762 76 74 46
0:55:00 13:39 92.600 1.00 2 764 76 74 47
1:00:00 13:44 95.050 - - - - - - - - - - - - - - - - - -

60 1:40 33.830 1.000 2.0 762.7 75.4 73.5 47.7

Form Completed by: RPM 9/24/2014 Present on Site:  
Data Reviewed by: MD

Date Completed:
American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Dakotah! Sport and Fitness- Prior Lake, MN

Method 4 Results Run #1
Generator EU 214 Outlet #1

AET # 02-02120

REV - 063014
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Test Data Initial Final
Run Number: 2 Wet Catch Results Weight, g Weight, g
Test Date: 09/24/14 Impinger #1-  Water 627.4 682.7
Run Time, hrs: 13:35-14:35 Impinger #2-  Water 639.1 640.4
Point Interval, hrs: 0:05:00 Impinger #3-  Water
Conducted By: RPM Impinger #4- Drierite 965.4 973.7

Total Initial Weight - Wi, g: 2,231.9
Sampling Train Data Total Final Weight - Wf, g: 2,296.8

Console ID Number: 14-1749 Water Collected-Vlc,ml: 65.0
DGM Calibration Factor - Yd: 0.998 Proportion by Volume - Bws: 0.0828
Orifice DH@: 1.713 Moisture Content, %: 8.28
Thermocouple ID Number: 14-E18
Barometer ID Number: 14-1272 Post-Test Leak Test - Sampling Train
Probe Length, ft: 6' Test Vacuum, in. Hg: 6
Probe Liner Material: SS Initial DGM, cuft: 131.130
Ambient Pressure - Pbar, °F: 29.2 Final DGM, cuft: 131.132
Stack Gas Molecular Weight: 29.70 Test Time, min: 1

Leak Rate, cfm: 0.002
Sample Volume Data Max. Leak Rate, cfm: 0.02

Absolute Pm, in. Hg: 29.28 Max. Leak Rate, %: 0.024
Absolute Tm, °R 537 Test Status: Pass
Sample Volume - Vm, cuft: 35.33
Sample Volume - Vm(std), cuft: 33.913 Post-Test Meter Calibration

DGM Calibration Check Value - Yqa: 1.029
DGM Calibration Factor - Y: 0.998
Difference, % 3.1

DGM Orifice DGM DGM Impinger
Test Clock Reading Diff. Stack Temp Temp Outlet

Time, hrs. Time, hrs. cuft DH, "H20 Vacuum Temp, °F IN, °F OUT, °F Temp, °F
0:00:00 13:35 95.750 1.10 3 766 76 74 61
0:05:00 13:40 98.770 1.10 3 763 77 74 59
0:10:00 13:45 101.790 1.10 3 769 77 75 54
0:15:00 13:50 104.760 1.10 3 770 78 75 50
0:20:00 13:55 107.700 1.10 3 769 78 76 50
0:25:00 14:00 110.630 1.10 3 769 78 76 50
0:30:00 14:05 113.560 1.10 3 765 78 76 50
0:35:00 14:10 116.470 1.10 3 770 79 76 50
0:40:00 14:15 119.400 1.10 3 767 79 76 50
0:45:00 14:20 122.330 1.10 3 768 79 77 51
0:50:00 14:25 125.250 1.10 3 770 79 77 51
0:55:00 14:30 128.170 1.10 3 772 79 77 51
1:00:00 14:35 131.080 - - - - - - - - - - - - - - - - - -

60 1:00 35.330 1.100 3.0 768.2 78.1 75.8 52.3

Form Completed by: RPM 9/24/2014 Present on Site:  
Data Reviewed by: MD

Date Completed:
American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Method 4 Results Run #2
Generator EU 214 Outlet #1

Dakotah! Sport and Fitness- Prior Lake, MN
AET # 02-02120

REV - 063014
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Test Data Initial Final
Run Number: 3 Wet Catch Results Weight, g Weight, g
Test Date: 09/24/14 Impinger #1-  Water 682.7 739.7
Run Time, hrs: 15:03-16:03 Impinger #2-  Water 640.4 642.4
Point Interval, hrs: 0:05:00 Impinger #3-  Water
Conducted By: RPM Impinger #4-  Drierite 974.7 984.1

Total Initial Weight - Wi, g: 2,297.8
Sampling Train Data Total Final Weight - Wf, g: 2,366.2

Console ID Number: 14-1749 Water Collected-Vlc,ml: 68.5
DGM Calibration Factor - Yd: 0.998 Proportion by Volume - Bws: 0.0865
Orifice DH@: 1.713 Moisture Content, %: 8.65
Thermocouple ID Number: 14-E18
Barometer ID Number: 14-1272 Post-Test Leak Test - Sampling Train
Probe Length, ft: 6' Test Vacuum, in. Hg: 7
Probe Liner Material: SS Initial DGM, cuft: 167.450
Ambient Pressure - Pbar, °F: 29.2 Final DGM, cuft: 167.452
Stack Gas Molecular Weight: 29.70 Test Time, min: 1

Leak Rate, cfm: 0.002
Sample Volume Data Max. Leak Rate, cfm: 0.02

Absolute Pm, in. Hg: 29.28 Max. Leak Rate, %: 0.024
Absolute Tm, °R 540.7 Test Status: Pass
Sample Volume - Vm, cuft: 35.73
Sample Volume - Vm(std), cuft: 34.063 Post-Test Meter Calibration

DGM Calibration Check Value - Yqa: 1.021
DGM Calibration Factor - Y: 0.998
Difference, % 2.3

DGM Orifice DGM DGM Impinger
Test Clock Reading Diff. Stack Temp Temp Outlet

Time, hrs. Time, hrs. cuft DH, "H20 Vacuum Temp, °F IN, °F OUT, °F Temp, °F
0:00:00 15:03 131.670 1.10 3 776 79 78 65
0:05:00 15:08 134.500 1.10 3 776 80 78 56
0:10:00 15:13 137.100 1.10 3 775 81 78 52
0:15:00 15:18 139.700 1.10 3 777 81 79 51
0:20:00 15:23 143.750 1.10 3 777 82 79 52
0:25:00 15:28 146.750 1.10 3 786 82 79 52
0:30:00 15:33 149.720 1.10 3 784 82 80 53
0:35:00 15:38 152.670 1.10 3 786 82 80 53
0:40:00 15:43 155.630 1.10 3 781 83 80 53
0:45:00 15:48 158.500 1.10 3 782 83 81 53
0:50:00 15:53 161.530 1.10 3 784 83 81 53
0:55:00 15:58 164.480 1.10 3 783 83 81 53
1:00:00 16:03 167.400 - - - - - - - - - - - - - - - - - -

60 1:00 35.730 1.100 3.0 780.6 81.8 79.5 53.8

Form Completed by: RPM 9/24/2014 Present on Site:  
Data Reviewed by: MD

Date Completed:
American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Method 4 Results Run #3
Generator EU 214 Outlet #1

Dakotah! Sport and Fitness- Prior Lake, MN
AET # 02-02120

REV - 063014
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Test Data Initial Final
Run Number: 1 Wet Catch Results Weight, g Weight, g
Test Date: 09/24/14 Impinger #1-  Water 597.8 653.7
Run Time, hrs: 12:04-13:03 Impinger #2-  Water 575.0 579.3
Point Interval, hrs: 0:05:00 Impinger #3-  Water
Conducted By: AJL Impinger #4-  Drierite 966.4 977.7

Total Initial Weight - Wi, g: 2,139.2
Sampling Train Data Total Final Weight - Wf, g: 2,210.7

Console ID Number: 14-1478 Water Collected-Vlc,ml: 71.6
DGM Calibration Factor - Yd: 1.025 Proportion by Volume - Bws: 0.0902
Orifice DH@: 1.667 Moisture Content, %: 9.02
Thermocouple ID Number: 14-A18
Barometer ID Number: 14-1272 Post-Test Leak Test - Sampling Train
Probe Length, ft: 6 Test Vacuum, in. Hg: 4
Probe Liner Material: SS Initial DGM, cuft: 186.355
Ambient Pressure - Pbar, °F: 29.2 Final DGM, cuft: 186.355
Stack Gas Molecular Weight: 29.71 Test Time, min: 1

Leak Rate, cfm: 0.000
Sample Volume Data Max. Leak Rate, cfm: 0.02

Absolute Pm, in. Hg: 29.28 Max. Leak Rate, %: 0.023
Absolute Tm, °R 531.6 Test Status: Pass
Sample Volume - Vm, cuft: 34.154
Sample Volume - Vm(std), cuft: 34.013 Post-Test Meter Calibration

DGM Calibration Check Value - Yqa: 1.073
DGM Calibration Factor - Y: 1.025
Difference, % 4.7

DGM Orifice DGM DGM Impinger
Test Clock Reading Diff. Stack Temp Temp Outlet

Time, hrs. Time, hrs. cuft DH, "H20 Vacuum Temp, °F IN, °F OUT, °F Temp, °F
0:00:00 12:04 152.524 1.10 3 754 70 68 53
0:05:00 155.420 1.10 3 756 72 68 49
0:10:00 158.280 1.10 3 756 72 68 48
0:15:00 161.130 1.10 3 756 73 69 47
0:20:00 163.940 1.10 3 755 73 69 49
0:25:00 166.700 1.10 3 760 74 70 50
0:30:00 169.570 1.10 3 749 74 70 52
0:35:00 172.300 1.10 3 759 74 71 53
0:40:00 175.215 1.10 3 755 74 71 54
0:45:00 177.800 1.10 3 757 75 71 54
0:50:00 180.710 1.10 3 755 75 71 54
0:55:00 183.490 1.10 3 758 75 72 55
1:00:00 13:04 186.678 - - - - - - - - - - - - - - - - - -

60 1:00 34.154 1.10 3 756 73 70 52

Form Completed by: AJL 9/24/2014 Present on Site:
Data Reviewed by: MD

Date Completed:
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Test Data Initial Final
Run Number: 2 Wet Catch Results Weight, g Weight, g
Test Date: 09/24/14 Impinger #1-  Water 653.7 705.8
Run Time, hrs: 13:35-14:34 Impinger #2-  Water 579.3 582.7
Point Interval, hrs: 0:05:00 Impinger #3-  Water
Conducted By: AJL Impinger #4- Drierite 1,002.9 1,011.8

Total Initial Weight - Wi, g: 2,235.9
Sampling Train Data Total Final Weight - Wf, g: 2,300.3

Console ID Number: 14-1478 Water Collected-Vlc,ml: 64.5
DGM Calibration Factor - Yd: 1.025 Proportion by Volume - Bws: 0.08
Orifice DH@: 1.667 Moisture Content, %: 8
Thermocouple ID Number: 14-A18
Barometer ID Number: 14-1272 Post-Test Leak Test - Sampling Train
Probe Length, ft: 6 Test Vacuum, in. Hg: 9
Probe Liner Material: SS Initial DGM, cuft: 222.147
Ambient Pressure - Pbar, °F: 29.2 Final DGM, cuft: 222.149
Stack Gas Molecular Weight: 29.71 Test Time, min: 1

Leak Rate, cfm: 0.002
Sample Volume Data Max. Leak Rate, cfm: 0.02

Absolute Pm, in. Hg: 29.28 Max. Leak Rate, %: 0.024
Absolute Tm, °R 535.6 Test Status: Pass
Sample Volume - Vm, cuft: 35.336
Sample Volume - Vm(std), cuft: 34.928 Post-Test Meter Calibration

DGM Calibration Check Value - Yqa: 1.041
DGM Calibration Factor - Y: 1.025
Difference, % 1.6

DGM Orifice DGM DGM Impinger
Test Clock Reading Diff. Stack Temp Temp Outlet

Time, hrs. Time, hrs. cuft DH, "H20 Vacuum Temp, °F IN, °F OUT, °F Temp, °F
0:00:00 13:35 186.752 1.10 5 764 74 73 60
0:05:00 189.500 1.10 5 766 75 73 60
0:10:00 192.350 1.10 5 766 76 74 57
0:15:00 195.300 1.10 5 768 76 74 52
0:20:00 198.250 1.10 5 768 77 74 49
0:25:00 201.130 1.10 5 764 77 74 49
0:30:00 204.040 1.10 5 767 77 75 48
0:35:00 207.000 1.10 5 767 77 75 48
0:40:00 210.000 1.10 5 766 78 75 48
0:45:00 213.000 1.10 5 765 78 75 50
0:50:00 216.010 1.10 5 768 78 75 50
0:55:00 219.100 1.10 5 770 78 75 50
1:00:00 14:35 222.088 - - - - - - - - - - - - - - - - - -

60 1:00 35.336 1.100 5.0 766.6 76.8 74.3 51.8

Form Completed by: AJL 9/24/2014 Present on Site:
Data Reviewed by: MD

Date Completed:
American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Method 4 Results Run #2
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Test Data Initial Final
Run Number: 3 Wet Catch Results Weight, g Weight, g
Test Date: 09/24/14 Impinger #1-  Water 705.8 759.4
Run Time, hrs: 15:05-16:02 Impinger #2-  Water 582.7 587.6
Point Interval, hrs: 0:05:00 Impinger #3-  Water
Conducted By: AJL Impinger #4-  Drierite 977.0 988.1

Total Initial Weight - Wi, g: 2,265.5
Sampling Train Data Total Final Weight - Wf, g: 2,335.1

Console ID Number: 14-1478 Water Collected-Vlc,ml: 69.7
DGM Calibration Factor - Yd: 1.025 Proportion by Volume - Bws: 0.082
Orifice DH@: 1.667 Moisture Content, %: 8.2
Thermocouple ID Number: 14-A18
Barometer ID Number: 14-1272 Post-Test Leak Test - Sampling Train
Probe Length, ft: 6 Test Vacuum, in. Hg: 6
Probe Liner Material: SS Initial DGM, cuft: 259.717
Ambient Pressure - Pbar, °F: 29.2 Final DGM, cuft: 259.719
Stack Gas Molecular Weight: 29.71 Test Time, min: 1

Leak Rate, cfm: 0.002
Sample Volume Data Max. Leak Rate, cfm: 0.02

Absolute Pm, in. Hg: 29.28 Max. Leak Rate, %: 0.025
Absolute Tm, °R 539.4 Test Status: Pass
Sample Volume - Vm, cuft: 37.423
Sample Volume - Vm(std), cuft: 36.73 Post-Test Meter Calibration

DGM Calibration Check Value - Yqa: 0.987
DGM Calibration Factor - Y: 1.025
Difference, % 3.7

DGM Orifice DGM DGM Impinger
Test Clock Reading Diff. Stack Temp Temp Outlet

Time, hrs. Time, hrs. cuft DH, "H20 Vacuum Temp, °F IN, °F OUT, °F Temp, °F
0:00:00 15:03 222.269 1.10 5 774 78 76 65
0:05:00 226.000 1.10 5 774 80 77 57
0:10:00 230.050 1.10 3 774 80 77 56
0:15:00 233.080 1.10 3 777 80 77 56
0:20:00 236.070 1.10 3 777 81 78 56
0:25:00 239.070 1.10 3 779 81 78 57
0:30:00 242.000 1.10 3 778 81 78 57
0:35:00 245.000 1.10 3 779 81 78 58
0:40:00 248.050 1.10 3 775 82 79 57
0:45:00 251.090 1.10 3 777 82 79 58
0:50:00 253.920 1.10 3 777 82 79 57
0:55:00 256.840 1.10 3 777 82 79 58
1:00:00 16:03 259.692 - - - - - - - - - - - - - - - - - -

60 1:00 37.423 1.10 3 777 81 78 58

Form Completed by: AJL 9/24/2014 Present on Site:
Data Reviewed by: MD

Date Completed:
American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Method 4 Results Run #3
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Time O2 [%] NOx [ppmv]
6:41 20.9 2
6:42 20.9 2
6:43 20.9 2
6:44 20.9 2
6:45 20.9 2
6:46 20.8 1
6:47 20.8 1
6:48 2.5 1
6:49 0.0 1
6:50 0.0 1
6:51 0.0 1
6:52 10.8 1
6:53 21.3 1
6:54 21.3 1
6:55 21.3 1
6:56 21.3 1
6:57 18.8 1
6:58 19.6 1
6:59 20.6 1
7:00 11.2 1
7:01 11.1 1
7:02 11.1 1
7:03 3.8 1
7:04 0.1 3
7:05 0.1 3
7:06 0.1 1004
7:07 0.1 1952
7:08 0.1 1934
7:09 0.1 1954
7:10 0.1 1947
7:11 0.1 1967
7:12 0.1 1960
7:13 0.1 1951
7:14 0.1 1939
7:15 0.1 1949
7:16 0.2 1950
7:17 0.0 1073
7:18 0.0 8
7:19 0.0 5
7:20 0.0 4
7:21 0.0 4
7:22 0.0 3
7:23 0.0 2
7:24 0.0 1
7:25 0.0 0
7:26 0.0 0
7:27 0.0 0
7:28 0.0 0
7:29 0.0 1
7:30 0.0 1
7:31 0.1 217
7:32 0.1 1917
7:33 0.1 1963
7:34 0.1 1957
7:35 0.1 1949
7:36 0.1 1944
7:37 0.1 1949
7:38 0.1 1956
7:39 0.1 1953
7:40 0.1 1950

One Minute Average Datalogger Data

Dakotah! Sports and Fitness - Prior Lake, MN
Generator EU 204

September 23, 2014 - AET # 02-02120
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Time O2 [%] NOx [ppmv]

One Minute Average Datalogger Data

Dakotah! Sports and Fitness - Prior Lake, MN
Generator EU 204

September 23, 2014 - AET # 02-02120

7:41 0.1 1958
7:42 0.1 1694
7:43 0.1 992
7:44 0.1 983
7:45 0.1 980
7:46 0.1 976
7:47 0.1 976
7:48 9.2 899
7:49 20.3 69
7:50 20.9 758
7:51 20.9 967
7:52 20.9 966
7:53 20.9 964
7:54 20.9 963
7:55 20.9 961
7:56 20.9 961
7:57 20.9 960
7:58 20.9 960
7:59 20.9 960
8:00 20.9 960
8:01 20.9 960
8:02 20.9 959
8:03 20.9 960
8:04 21.0 959
8:05 21.0 960
8:06 21.0 960
8:07 21.0 961
8:08 21.0 959
8:09 21.0 957
8:10 21.0 957
8:11 20.9 955
8:12 20.9 954
8:13 20.9 952
8:14 20.9 952
8:15 20.9 950
8:16 20.9 950
8:17 20.9 948
8:18 20.9 949
8:19 20.9 951
8:20 20.9 952
8:21 21.0 930
8:22 21.0 186
8:23 15.0 13
8:24 11.0 25
8:25 11.0 4
8:26 11.0 3
8:27 11.0 3
8:28 5.8 60
8:29 0.1 854
8:30 0.1 946
8:31 0.1 948
8:32 0.1 949
8:33 0.0 948
8:34 7.4 1274
8:35 8.3 1806
8:36 8.3 1835
8:37 8.3 1854
8:38 8.3 1864
8:39 8.3 1876
8:40 8.3 1883AET Project No. 02-02120 Page B18 of 35



Time O2 [%] NOx [ppmv]

One Minute Average Datalogger Data

Dakotah! Sports and Fitness - Prior Lake, MN
Generator EU 204

September 23, 2014 - AET # 02-02120

8:41 8.2 1906
8:42 8.3 1925
8:43 8.4 1860
8:44 8.5 1811
8:45 8.5 1807
8:46 8.4 1807
8:47 8.4 1815
8:48 8.4 1819
8:49 8.5 1823
8:50 8.4 1826
8:51 8.4 1824
8:52 8.4 1834
8:53 8.4 1831
8:54 8.4 1836
8:55 8.5 1837
8:56 8.4 1836
8:57 8.4 1830
8:58 8.4 1821
8:59 8.4 1827
9:00 8.4 1834
9:01 8.4 1832
9:02 8.4 1829
9:03 8.3 1831
9:04 8.3 1832
9:05 8.4 1843
9:06 8.4 1839
9:07 8.4 1842
9:08 8.3 1837
9:09 8.4 1837
9:10 8.5 1844
9:11 8.5 1836
9:12 8.5 1827
9:13 8.5 1822
9:14 8.4 1820
9:15 8.4 1820
9:16 8.4 1817
9:17 8.5 1825
9:18 8.5 1817
9:19 8.5 1817
9:20 8.5 1816
9:21 8.5 1864
9:22 8.5 1851
9:23 8.5 1849
9:24 8.4 1839
9:25 8.4 1840
9:26 8.5 1829
9:27 8.4 1836
9:28 8.4 1823
9:29 8.4 1819
9:30 8.5 1831
9:31 8.4 1829
9:32 8.4 1821
9:33 8.4 1821
9:34 8.4 1824
9:35 8.4 1819
9:36 8.4 1831
9:37 8.4 1830
9:38 8.4 1826
9:39 8.3 1849
9:40 8.4 1853AET Project No. 02-02120 Page B19 of 35



Time O2 [%] NOx [ppmv]

One Minute Average Datalogger Data

Dakotah! Sports and Fitness - Prior Lake, MN
Generator EU 204

September 23, 2014 - AET # 02-02120

9:41 8.3 1842
9:42 8.4 1830
9:43 8.4 1840
9:44 8.4 1829
9:45 9.1 1690
9:46 11.0 144
9:47 11.0 25
9:48 11.0 17
9:49 11.0 12
9:50 11.0 10
9:51 11.0 8
9:52 11.0 7
9:53 11.0 6
9:54 11.0 5
9:55 11.0 4
9:56 5.5 119
9:57 0.1 1694
9:58 0.1 1887
9:59 0.1 1888

10:00 1.7 1866
10:01 0.0 1134
10:02 0.0 943
10:03 0.0 942
10:04 0.0 941
10:05 0.0 941
10:06 5.0 1019
10:07 8.2 1781
10:08 8.3 1803
10:09 8.3 1815
10:10 8.3 1813
10:11 8.3 1816
10:12 8.3 1821
10:13 8.3 1818
10:14 8.3 1822
10:15 8.3 1821
10:16 8.2 1813
10:17 8.3 1818
10:18 8.3 1827
10:19 8.3 1834
10:20 8.3 1873
10:21 8.3 1854
10:22 8.3 1842
10:23 8.3 1835
10:24 8.3 1843
10:25 8.3 1838
10:26 8.3 1832
10:27 8.3 1822
10:28 8.2 1802
10:29 8.2 1802
10:30 8.3 1817
10:31 8.3 1820
10:32 8.2 1805
10:33 8.3 1814
10:34 8.3 1817
10:35 8.3 1817
10:36 8.3 1811
10:37 8.3 1814
10:38 8.2 1806
10:39 8.2 1809
10:40 8.3 1819AET Project No. 02-02120 Page B20 of 35



Time O2 [%] NOx [ppmv]

One Minute Average Datalogger Data

Dakotah! Sports and Fitness - Prior Lake, MN
Generator EU 204

September 23, 2014 - AET # 02-02120

10:41 8.2 1815
10:42 8.3 1823
10:43 8.3 1817
10:44 8.3 1821
10:45 8.2 1820
10:46 8.2 1808
10:47 8.3 1818
10:48 8.2 1815
10:49 8.3 1822
10:50 8.2 1827
10:51 8.1 1848
10:52 8.2 1836
10:53 8.1 1835
10:54 8.2 1834
10:55 8.2 1842
10:56 8.2 1857
10:57 8.2 1865
10:58 8.1 1879
10:59 8.1 1869
11:00 8.2 1872
11:01 8.2 1879
11:02 8.2 1888
11:03 8.2 1875
11:04 8.1 1859
11:05 8.1 1865
11:06 8.2 1859
11:07 8.2 1866
11:08 9.1 1710
11:09 11.0 103
11:10 11.0 24
11:11 11.0 16
11:12 11.0 12
11:13 11.0 9
11:14 11.0 8
11:15 11.0 6
11:16 11.0 6
11:17 5.6 78
11:18 0.1 905
11:19 0.0 958
11:20 0.0 958
11:21 2.0 960
11:22 8.2 1613
11:23 8.1 1856
11:24 8.1 1856
11:25 8.1 1874
11:26 8.1 1875
11:27 8.1 1864
11:28 8.2 1862
11:29 8.2 1883
11:30 8.1 1858
11:31 8.0 1844
11:32 8.0 1861
11:33 8.0 1874
11:34 8.1 1883
11:35 8.0 1860
11:36 8.1 1862
11:37 8.1 1883
11:38 8.1 1883
11:39 8.1 1882
11:40 8.1 1884AET Project No. 02-02120 Page B21 of 35



Time O2 [%] NOx [ppmv]

One Minute Average Datalogger Data

Dakotah! Sports and Fitness - Prior Lake, MN
Generator EU 204

September 23, 2014 - AET # 02-02120

11:41 8.2 1883
11:42 8.1 1866
11:43 8.1 1866
11:44 8.1 1862
11:45 8.1 1872
11:46 8.1 1855
11:47 8.1 1870
11:48 8.1 1870
11:49 8.0 1878
11:50 8.1 1872
11:51 8.1 1876
11:52 8.1 1891
11:53 8.0 1877
11:54 8.0 1879
11:55 8.0 1883
11:56 8.0 1874
11:57 8.1 1878
11:58 8.1 1886
11:59 8.1 1886
12:00 8.1 1881
12:01 8.1 1884
12:02 8.1 1879
12:03 8.0 1881
12:04 8.1 1864
12:05 8.2 1872
12:06 8.1 1866
12:07 8.1 1884
12:08 8.0 1860
12:09 8.1 1883
12:10 8.1 1869
12:11 8.1 1864
12:12 8.0 1853
12:13 8.0 1863
12:14 7.9 1888
12:15 8.0 1891
12:16 8.0 1883
12:17 8.1 1901
12:18 8.1 1905
12:19 8.2 1902
12:20 8.1 1867
12:21 8.1 1881
12:22 8.1 1885
12:23 8.9 1742
12:24 11.0 156
12:25 11.0 25
12:26 11.0 17
12:27 11.0 12
12:28 11.0 10
12:29 11.0 8
12:30 11.0 7
12:31 11.0 6
12:32 11.0 5
12:33 11.0 5
12:34 5.8 68
12:35 0.1 880
12:36 0.1 961
12:37 0.0 961
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
7:20 20.8 0 17.78 0
7:21 20.8 0 17.78 0
7:22 20.8 0 17.77 0
7:23 20.8 0 17.75 0
7:24 20.8 0 17.63 0
7:25 9.6 0 8.16 0
7:26 0.0 0 0.18 0
7:27 -0.1 0 0.06 0
7:28 -0.1 0 0.05 0
7:29 -0.1 0 0.04 0
7:30 4.0 0 2.99 0
7:31 21.2 1 18.35 0
7:32 21.2 0 19.82 0
7:33 21.2 0 19.82 0
7:34 17.1 0 16.1 0
7:35 11.0 0 10.34 0
7:36 11.0 0 10.34 0
7:37 6.4 45 6.19 267
7:38 0.0 870 0.09 862
7:39 0.0 975 0.08 899
7:40 0.0 970 0.08 975
7:41 0.0 976 0.08 976
7:42 0.0 975 0.08 977
7:43 0.0 979 0.08 977
7:44 0.0 981 0.08 977
7:45 0.0 983 0.08 977
7:46 0.0 981 0.08 974
7:47 0.0 975 0.08 974
7:48 0.0 978 0.08 974
7:49 0.0 974 0.08 975
7:50 0.2 884 0.23 689
7:51 0.0 500 0.06 505
7:52 0.0 493 0.06 505
7:53 0.0 495 0.06 506
7:54 9.1 464 10.9 279
7:55 20.1 26 19.34 8
7:56 21.2 6 21.27 0
7:57 21.2 1 21.31 0
7:58 19.6 1 19.88 6
7:59 11.0 8 11.12 4
8:00 11.0 1 11.12 0
8:01 17.7 1 19.03 0
8:02 20.7 1 20.97 0
8:03 20.9 1 20.99 0
8:04 21.0 1 22.11 0
8:05 20.9 142 24.08 0
8:06 20.9 615 24.06 59
8:07 20.9 624 24.04 670
8:08 20.9 623 24.03 670
8:09 20.9 630 24.03 669
8:10 20.9 623 24.04 668
8:11 20.8 630 24.05 667
8:12 20.8 624 24.06 666
8:13 20.9 625 24.07 666
8:14 20.8 622 24.07 665
8:15 20.8 622 24.08 665
8:16 20.8 630 24.07 665

Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

8:17 20.8 623 24.07 664
8:18 20.8 623 24.07 664
8:19 20.9 627 24.06 663
8:20 20.9 628 24.06 662
8:21 20.9 624 24.05 662
8:22 20.9 624 24.04 662
8:23 20.9 623 24.04 663
8:24 20.9 622 24.04 663
8:25 20.9 624 24.03 663
8:26 20.9 623 24.03 663
8:27 20.8 619 24.03 662
8:28 20.8 619 24.03 662
8:29 20.8 625 24.02 662
8:30 20.8 626 24.02 662
8:31 20.8 624 24.01 661
8:32 20.8 623 24 661
8:33 20.8 621 23.99 660
8:34 20.8 623 23.98 660
8:35 20.8 623 23.98 659
8:36 20.8 622 23.98 659
8:37 20.9 582 23.46 397
8:38 20.9 30 20.85 4
8:39 20.8 2 20.92 3
8:40 20.9 2 20.97 3
8:41 20.9 2 21.03 2
8:42 20.9 1 21.02 1
8:43 20.9 1 21.02 1
8:44 20.9 1 21.03 1
8:45 20.9 1 21.07 1
8:46 20.9 1 21.09 1
8:47 20.9 1 21.1 1
8:48 20.9 1 21.11 1
8:49 20.9 1 21.12 1
8:50 15.4 1 21.12 1
8:51 10.9 3 21.13 1
8:52 10.9 2 21.12 1
8:53 10.9 1 21.12 1
8:54 10.9 1 21.12 1
8:55 5.4 25 21.12 1
8:56 0.0 454 21.12 0
8:57 0.0 482 21.11 0
8:58 0.0 485 21.12 0
8:59 0.0 483 21.12 0
9:00 6.5 477 21.12 0
9:01 20.5 138 13.9 119
9:02 20.0 17 0.12 499
9:03 20.9 7 0.1 500
9:04 20.9 2 0.1 500
9:05 20.9 2 0.1 500
9:06 18.5 2 0.15 501
9:07 14.5 201 10.4 89
9:08 12.5 344 11.04 1
9:09 11.2 475 11.04 1
9:10 9.5 536 11.05 1
9:11 20.0 407 11.42 14
9:12 20.9 28 14.7 538
9:13 20.9 12 14.58 571
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

9:14 20.9 7 19.29 222
9:15 20.9 6 20.98 23
9:16 20.9 5 21.01 16
9:17 20.9 5 21.03 14
9:18 20.9 5 21.05 13
9:19 20.9 4 21.03 13
9:20 20.9 4 21.06 9
9:21 20.9 4 21.09 6
9:22 20.9 3 21.08 6
9:23 19.8 11 15.42 290
9:24 9.8 245 9.57 557
9:25 9.5 568 9.47 625
9:26 9.5 625 9.51 655
9:27 9.5 644 9.5 668
9:28 9.5 664 9.51 675
9:29 9.9 679 9.49 680
9:30 10.5 682 9.49 683
9:31 10.8 673 9.5 688
9:32 10.4 635 9.47 690
9:33 9.9 567 9.47 696
9:34 9.8 549 9.46 699
9:35 9.8 530 9.45 702
9:36 9.8 521 9.45 703
9:37 9.8 516 9.45 704
9:38 9.7 506 9.42 705
9:39 9.8 506 9.43 706
9:40 9.8 506 9.42 712
9:41 9.8 509 9.41 713
9:42 9.8 495 9.44 715
9:43 9.8 499 9.45 713
9:44 9.8 494 9.45 713
9:45 9.9 492 9.44 712
9:46 9.8 487 9.44 714
9:47 9.8 490 9.43 715
9:48 9.8 491 9.45 715
9:49 9.8 488 9.43 713
9:50 11.4 490 12.55 646
9:51 14.8 426 15.04 542
9:52 15.1 388 15.34 533
9:53 19.3 325 20.85 60
9:54 20.7 154 20.99 15
9:55 20.8 160 20.98 15
9:56 20.8 63 20.99 13
9:57 20.9 29 21.02 10
9:58 20.9 21 21.02 9
9:59 20.9 18 21.04 7

10:00 20.9 16 21.04 6
10:01 20.9 14 21.09 5
10:02 20.9 13 21.08 4
10:03 20.9 12 21.06 3
10:04 20.9 11 21.06 4
10:05 18.5 11 16.08 241
10:06 10.7 116 9.14 581
10:07 9.9 336 9.39 649
10:08 9.8 377 9.42 675
10:09 9.9 395 9.43 688
10:10 9.9 411 9.43 697
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

10:11 10.0 423 9.45 699
10:12 9.9 423 9.44 704
10:13 9.9 431 9.46 709
10:14 9.9 437 9.47 710
10:15 9.9 438 9.43 707
10:16 9.9 447 9.44 716
10:17 9.8 457 9.46 717
10:18 9.9 459 9.45 715
10:19 9.9 461 9.47 716
10:20 9.9 465 9.45 713
10:21 9.9 467 9.4 711
10:22 9.9 461 9.44 722
10:23 9.9 466 9.46 722
10:24 9.9 467 9.44 719
10:25 9.9 463 9.44 723
10:26 9.9 466 9.48 720
10:27 9.9 466 9.44 719
10:28 9.9 465 9.47 724
10:29 10.0 465 9.59 717
10:30 10.4 461 10.85 695
10:31 14.4 423 15.09 541
10:32 15.1 363 15.06 533
10:33 16.9 351 18.42 295
10:34 20.4 154 20.93 23
10:35 20.8 55 20.97 17
10:36 20.8 45 21 14
10:37 20.8 42 20.99 13
10:38 20.8 44 21.02 9
10:39 20.8 52 21.01 9
10:40 20.9 69 21.05 6
10:41 20.9 79 21.04 6
10:42 20.9 46 21.03 6
10:43 20.9 28 21.05 5
10:44 20.9 20 21.06 4
10:45 20.9 16 21.07 3
10:46 20.9 13 21.07 3
10:47 20.9 12 21.06 3
10:48 20.9 11 21.06 4
10:49 20.9 10 21.07 3
10:50 20.9 9 21.07 2
10:51 20.9 9 21.08 3
10:52 20.9 8 21.07 3
10:53 20.9 8 21.07 2
10:54 20.9 7 21.08 2
10:55 20.9 7 21.1 2
10:56 20.9 6 21.09 2
10:57 20.9 6 21.07 2
10:58 20.9 6 21.09 2
10:59 20.9 5 21.09 2
11:00 20.9 5 21.08 2
11:01 20.9 5 21.09 2
11:02 20.9 5 21.1 2
11:03 20.9 4 21.11 2
11:04 20.9 4 21.08 2
11:05 18.9 4 16.7 172
11:06 11.1 83 9.51 556
11:07 10.1 313 9.69 619
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

11:08 10.2 389 9.75 651
11:09 10.2 412 9.79 669
11:10 10.4 421 10.05 669
11:11 10.5 419 10.03 667
11:12 10.5 419 10.03 674
11:13 10.5 427 10.05 677
11:14 10.5 424 10.06 678
11:15 10.5 438 10.08 680
11:16 10.5 434 10.08 679
11:17 10.5 431 10.05 682
11:18 10.5 432 10.03 683
11:19 10.5 429 10.04 683
11:20 10.5 430 10.02 680
11:21 10.4 427 10.04 687
11:22 10.4 436 10.07 688
11:23 10.4 435 10.04 687
11:24 10.4 436 10.04 690
11:25 10.5 435 10.05 686
11:26 10.4 432 10.02 685
11:27 10.4 438 10.05 690
11:28 10.4 444 10.05 688
11:29 10.4 458 10.04 688
11:30 10.5 446 10.04 691
11:31 10.4 440 10.01 687
11:32 10.4 440 10.03 689
11:33 10.4 442 10.04 690
11:34 10.4 444 10.06 689
11:35 10.5 443 10.06 690
11:36 10.4 447 10.05 690
11:37 10.5 448 10.05 690
11:38 10.4 446 10.04 691
11:39 10.4 446 10.02 690
11:40 10.4 445 10.02 692
11:41 10.4 448 10.03 692
11:42 10.5 445 10.05 695
11:43 10.5 447 10.03 692
11:44 10.5 443 10.05 691
11:45 10.5 443 10.03 690
11:46 10.4 443 10.02 691
11:47 10.4 450 10.03 694
11:48 10.4 445 10.01 691
11:49 10.4 445 10.03 692
11:50 10.4 451 10.05 693
11:51 10.4 448 10.01 691
11:52 10.4 448 10.05 690
11:53 10.4 449 10.05 687
11:54 10.4 445 10.05 693
11:55 10.4 449 10.03 690
11:56 10.4 452 10.04 690
11:57 13.0 429 10.03 692
11:58 13.5 312 10.03 691
11:59 14.0 289 10.02 691
12:00 14.0 282 10.02 689
12:01 19.2 205 10.02 687
12:02 20.1 8 10.07 690
12:03 10.2 379 10.05 689
12:04 10.1 676 10.05 685
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

12:05 10.1 685 10.05 690
12:06 10.0 674 10 688
12:07 10.1 672 10.02 691
12:08 10.1 672 10.04 693
12:09 10.1 669 10.05 690
12:10 10.1 667 10.04 690
12:11 10.1 666 10.04 690
12:12 10.1 666 10.02 687
12:13 10.1 678 10.06 691
12:14 10.1 672 10.02 686
12:15 10.1 670 10.04 685
12:16 10.1 669 10.02 688
12:17 10.1 679 10.04 691
12:18 10.1 673 10.03 690
12:19 10.1 671 10.03 687
12:20 10.1 676 10.03 689
12:21 10.1 681 10.03 690
12:22 10.1 682 10.02 691
12:23 10.1 678 10.04 692
12:24 10.1 688 10.05 690
12:25 10.0 678 9.99 690
12:26 10.1 684 10.03 693
12:27 10.1 685 10.03 689
12:28 10.1 677 10.03 687
12:29 10.0 675 10.01 686
12:30 10.1 687 10.03 688
12:31 10.1 684 10.03 688
12:32 10.0 673 9.99 687
12:33 10.1 682 10.03 691
12:34 10.1 677 10.02 688
12:35 10.0 679 10 687
12:36 10.0 685 9.97 691
12:37 10.0 687 9.97 694
12:38 10.0 699 9.99 694
12:39 10.0 696 10 694
12:40 10.1 689 10.02 691
12:41 10.1 688 10.03 690
12:42 10.0 679 9.99 695
12:43 10.0 686 9.99 694
12:44 10.1 683 10.01 693
12:45 10.1 686 10.02 690
12:46 10.0 672 9.97 690
12:47 10.0 672 9.96 691
12:48 10.1 676 10.01 692
12:49 10.1 669 10 690
12:50 10.0 671 9.99 690
12:51 10.0 680 10 688
12:52 10.0 672 9.98 692
12:53 10.0 673 9.97 693
12:54 10.0 675 9.98 694
12:55 10.0 671 9.97 692
12:56 10.0 672 9.96 693
12:57 10.1 686 10.01 692
12:58 10.1 672 10.01 692
12:59 10.1 672 10.03 690
13:00 10.0 665 10 687
13:01 10.1 667 10.01 692
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

13:02 10.1 666 10 690
13:03 10.1 665 10.03 691
13:04 10.1 682 10.77 318
13:05 10.1 677 11.02 11
13:06 10.1 681 11.01 8
13:07 10.1 678 11.01 6
13:08 10.1 684 11.01 5
13:09 10.1 671 11.01 4
13:10 10.1 674 11.01 3
13:11 10.1 675 4.74 232
13:12 10.1 674 0.09 511
13:13 10.1 667 0.08 508
13:14 10.1 666 0.08 507
13:15 10.0 667 0.08 507
13:16 10.0 665 6.69 603
13:17 10.5 479 9.99 681
13:18 10.9 22 9.99 686
13:19 10.9 10 10.01 682
13:20 10.9 7 10 687
13:21 10.9 5 10.04 685
13:22 10.9 4 10.02 687
13:23 10.9 3 10.03 687
13:24 10.5 25 10.02 686
13:25 10.1 568 10.03 686
13:26 10.1 652 10.03 684
13:27 10.1 653 10.05 682
13:28 7.4 648 10.05 681
13:29 0.0 508 10 682
13:30 0.0 475 10.01 685
13:31 -0.1 473 10.01 684
13:32 -0.1 473 10.05 681
13:33 6.1 483 10.05 680
13:34 10.0 640 9.99 682
13:35 10.1 655 10.03 684
13:36 10.1 656 10.04 684
13:37 10.0 656 10 683
13:38 10.1 659 10.02 685
13:39 10.1 661 10.01 683
13:40 10.1 685 10.01 686
13:41 10.0 669 9.98 685
13:42 10.1 671 10.01 686
13:43 10.1 663 10.01 684
13:44 10.0 655 9.95 680
13:45 10.0 673 9.97 682
13:46 10.0 666 9.98 679
13:47 10.1 681 10 683
13:48 10.0 667 9.99 682
13:49 10.1 660 10 684
13:50 10.0 661 9.99 683
13:51 10.0 661 9.99 684
13:52 10.0 660 10 685
13:53 10.0 660 9.98 684
13:54 10.0 658 9.96 682
13:55 10.0 657 9.99 682
13:56 10.1 657 10.01 680
13:57 10.0 654 9.94 678
13:58 10.0 659 9.97 685
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

13:59 10.0 656 9.93 684
14:00 10.0 660 9.94 687
14:01 10.0 660 9.96 686
14:02 10.0 661 9.96 682
14:03 10.0 689 9.96 681
14:04 10.0 676 9.94 677
14:05 10.0 674 9.98 678
14:06 10.0 668 9.97 679
14:07 10.0 665 9.98 678
14:08 10.0 660 9.96 676
14:09 10.0 660 9.96 682
14:10 10.0 658 9.97 680
14:11 10.0 659 9.97 681
14:12 10.0 656 9.95 679
14:13 10.0 672 9.95 681
14:14 10.0 660 9.95 678
14:15 10.0 665 9.93 681
14:16 10.0 659 9.95 683
14:17 10.0 670 9.94 681
14:18 10.0 668 9.94 682
14:19 10.0 666 9.93 679
14:20 10.0 669 9.95 680
14:21 10.0 668 9.95 681
14:22 10.0 671 9.94 679
14:23 10.0 662 9.96 681
14:24 10.0 673 9.92 679
14:25 10.0 664 9.94 683
14:26 10.0 672 9.94 680
14:27 10.0 676 9.94 682
14:28 10.0 661 9.95 680
14:29 10.0 665 9.94 680
14:30 10.0 674 9.91 677
14:31 10.0 685 9.92 679
14:32 10.0 684 9.93 677
14:33 10.0 686 9.92 677
14:34 10.0 680 9.9 679
14:35 9.4 682 9.92 680
14:36 10.8 299 9.91 677
14:37 10.8 13 9.9 679
14:38 10.8 9 9.9 678
14:39 10.8 6 9.92 679
14:40 10.8 4 9.9 677
14:41 10.8 4 9.9 679
14:42 4.9 29 9.93 676
14:43 0.0 462 9.93 674
14:44 -0.1 487 9.91 676
14:45 -0.1 488 9.93 674
14:46 -0.1 491 9.93 672
14:47 -0.1 489 9.93 673
14:48 5.9 503 8.41 636
14:49 9.9 656 0.1 507
14:50 10.0 664 0.08 503
14:51 10.0 665 0.07 502
14:52 10.0 666 0.07 503
14:53 10.0 667 6.9 595
14:54 10.0 675 9.82 659
14:55 9.9 674 10.45 252
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

14:56 9.9 676 11 6
14:57 9.9 674 10.99 4
14:58 10.0 674 10.99 3
14:59 9.9 673 11 2
15:00 9.9 682 11 2
15:01 9.9 677 10.25 390
15:02 9.9 673 9.9 664
15:03 9.9 674 9.87 666
15:04 9.9 665 9.82 661
15:05 9.9 675 9.82 674
15:06 9.9 679 9.85 676
15:07 9.9 674 9.87 671
15:08 9.9 681 9.88 669
15:09 9.9 672 9.86 670
15:10 9.9 669 9.85 675
15:11 9.9 680 9.86 676
15:12 9.9 676 9.86 674
15:13 9.9 676 9.87 674
15:14 9.9 668 9.88 670
15:15 9.9 675 9.88 670
15:16 9.9 677 9.85 670
15:17 9.9 683 9.85 669
15:18 9.9 678 9.84 676
15:19 9.9 670 9.83 673
15:20 9.9 674 9.84 673
15:21 9.9 675 9.86 672
15:22 9.9 681 9.84 673
15:23 9.9 675 9.85 673
15:24 9.9 669 9.86 671
15:25 9.9 665 9.83 674
15:26 9.9 674 9.83 675
15:27 9.9 674 9.85 676
15:28 9.9 676 9.82 676
15:29 9.9 670 9.83 678
15:30 9.9 670 9.82 676
15:31 9.9 668 9.85 670
15:32 9.9 670 9.84 669
15:33 9.9 672 9.83 677
15:34 9.9 670 9.85 676
15:35 9.9 670 9.86 675
15:36 9.9 675 9.85 676
15:37 9.9 670 9.84 672
15:38 9.9 669 9.8 668
15:39 9.9 672 9.81 675
15:40 9.8 670 9.8 676
15:41 9.9 669 9.83 671
15:42 9.9 675 9.83 676
15:43 9.9 673 9.85 674
15:44 9.9 664 9.84 668
15:45 9.9 668 9.86 671
15:46 9.9 670 9.85 667
15:47 9.9 672 9.88 667
15:48 9.9 669 9.86 665
15:49 9.9 669 9.84 665
15:50 9.9 668 9.85 668
15:51 9.9 676 9.86 668
15:52 9.9 673 9.83 670
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Time O2 [%] NOx [ppmv] O2 [%] NOx [ppmv]
Outlet #1 Outlet #2

One Minute Average Datalogger Data

Dakotah! Sport and Fitness - Prior Lake, MN
Generac Diesel Generator EU 214

September 24, 2014 - AET # 02-02120

15:53 9.9 671 9.84 670
15:54 9.9 677 9.84 669
15:55 9.9 669 9.87 667
15:56 9.9 671 9.86 667
15:57 9.9 666 9.83 666
15:58 9.9 676 9.84 669
15:59 9.9 663 9.84 668
16:00 9.9 664 9.84 671
16:01 9.9 670 9.82 673
16:02 9.9 670 9.84 674
16:03 9.9 665 10.6 327
16:04 9.9 668 11.01 9
16:05 9.8 669 11.01 6
16:06 9.8 672 11.02 5
16:07 10.6 667 11.01 3
16:08 20.7 326 11.01 3
16:09 20.8 14 3.3 294
16:10 20.8 9 0.07 505
16:11 20.8 6 0.07 505
16:12 20.8 4 2.25 506
16:13 7.9 44 15.02 477
16:14 0.0 474 20.97 16
16:15 -0.1 483 20.98 5
16:16 -0.1 487 20.98 3
16:17 -0.1 495 20.98 2
16:18 -0.1 495 20.98 2
16:19 1.1 488 11.47 189
16:20 10.8 210 7.45 368
16:21 10.8 3 7.48 436
16:22 10.8 2 12.71 300
16:23 10.8 2 7.06 519
16:24 16.0 2 7.05 530
16:25 20.6 2 7.05 533
16:26 15.9 2 7.06 536
16:27 -0.1 6 7.05 538
16:28 1.5 1 19.05 171
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Generator EU 204 NOx Emissions 
Dakotah! Sports and Fitness - Prior Lake, MN 

September 23, 2014 - AET # 02-02120 

NOx [ppm] O2 [%]
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Generator EU 214 Outlet #1 NOx Emissions 

Dakotah! Sports and Fitness - Prior Lake, MN 
September 24, 2014 - AET # 02-02120 
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Appendix C 
Production and Operation Information 

 
  



Run #1 8:45-9:44

Time Fuel Meter (Gals) Fuel Usage (Gal/HR) RPM Kw

8:45 3009 82 1800 1153
9:00 3029 82 1800 1153
9:15 3050 82 1800 1153
9:30 3080 82 1800 1153
9:45 3091 82 1800 1153

Total/Average: 82 82 1800 1153

Run #2 10:08-11:07

Time Fuel Meter (Gals) Fuel Usage (Gal/HR) RPM Kw

10:08 3123 83 1800 1153
10:23 3143 83 1800 1153
10:38 3164 83 1800 1153
12:53 3185 83 1800 1153
11:08 3206 83 1800 1153

Total/Average: 83 83 1800 1153

Run #3 11:23-12:22

Time Fuel Meter (Gals) Fuel Usage (Gal/HR) RPM Kw

11:23 3224 82 1800 1153
11:38 3244 82 1800 1153
11:53 3265 82 1800 1153
12:08 3285 82 1800 1153
12:23 3306 82 1800 1153

Total/Average: 82 82 1800 1153

Data Collected by: Ziegler  Personnel

Summary of Operating Data
Diesel Generator EU 204

Dakotah! Sport and Fitness- Prior Lake , MN
September 23, 2014 - AET # 02-02120
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Run #1 12:04-13:03

Time Fuel Meter (Gals) Fuel Usage (Gal/HR) RPM Kw

17:35 435 43 1800 557
17:50 445 43 1800 557
18:05 456 43 1800 557
18:20 467 43 1800 557
18:35 478 43 1800 557

Average: 43 43 1800 557

Run #2 13:35-14:34

Time Fuel Meter (Gals) Fuel Usage (Gal/HR) RPM Kw

19:00 501 43 1800 557
19:15 512 43 1800 557
19:30 522 43 1800 557
19:45 533 43 1800 557
20:00 544 43 1800 557

Average: 43 43 1800 557

Run #3 15:03-16:02

Time Fuel Meter (Gals) Fuel Usage (Gal/HR) RPM Kw

20:20 568 45 1800 557
20:35 579 45 1800 557
20:50 590 45 1800 557
21:05 601 45 1800 557
20:20 613 45 1800 557

Average: 45 45 1800 557

Summary of Operating Data
Dakotah! Sport  and Fitness - Prior Lake, MN

Generac Diesel Generator EU 214
September 24, 2014 - AET # 02-02120

Data Collected by Ziegler  Personnel
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Analyzer Bias Adjustment Calculation 

 

 Average measured concentration of the drift check calibration gas

Average zero gas drift check concentration

 Actual concentrat ion of the drift check calibration gas

Uncorrected average concentration 

:Where

Bias Adjusted Concentration



















DH

H

DO

j

DODH

H
DOj

C

C

C

C

CC

C
CC
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Where: 
HIo = Hourly heat input rate from oil, mmBtu/hr. 
Mo = Mass rate of oil consumed per hour,  
GCVO = Gross calorific value of oil,  
106 = Conversion of Btu to mmBtu. 
 
 
 
 
 
 

 
 
 
Where: 
E(NOX)h = NOX mass emissions rate in lbs/hr for the hour. 
ER(NOX)h = Hourly average NOX emission rate for hour h, lb/mmBtu,  
HIh = Hourly average heat input rate for hour h, mmBtu/hr.  
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Calculation of Percent Moisture from 
Wet Bulb/Dry Bulb Temperatures

Hg. In. Pressure,Stack  Absolute  P

Hg. In. Pressure,Vapor   vp

:Where

100%












P

vp
Moisture

 

F e,Temperatur Bulb Wet  T

F e,Temperatur BulbDry   T

Hg. In. Pressure,Stack  Absolute  P

Hg. In. Pressure,Vapor  Saturated  svp

Hg. In. Pressure,Vapor   vp

:Where

1571

32
1000367.0

w

d






































 
 TTT w

wd
Psvpvp

F e,Temperatur Bulb Wet  T

Hg. In. Pressure,Vapor  Saturated  svp

:Where

101804.0

w

8.1

32
7.237

8.1

32
5.7







































 




























 


T

T

svp

w

w
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Emission Calculations 
 
 

Total Milligrams Collected to Parts Per Million by Volume 
 

Mass Collec ted

Volume Sampled
0.001

1

Molecular Wt.
24.05 1,000,000

Where:

Mass  Collec ted= Total w eight of  analyte collected, mg

Volume Sampled = Total volume of gas  sampled at standard conditions, L

0.001= Convers ion, milligrams to grams

Molecular Wt.= Molecular w eight of  analy te

24.05 = Liters per gram- mole

 

 
 

Parts Per Million by Volume to Pounds Per Hour 
 

PPMv

1,000,000

1

24.05

Molecular Wt.

1
28.32

1

453.59
SCFM 60

Sim plified:

PPMv Molecular Wt. 0.000000156 SCFM

Where:

24.05 = Li ters per gram-mole

Molecular Wt.= Molecular weight of analyte

28.32 = Convers ion, L iters  to  cubic feet

453.59 = Convers ion, grams to pounds

SCFM =  Gas  flow rate, s tandard cub ic feet per minute

60 = Minutes per hour

 

 
 

Oxygen-Based F-Factor, Dry Basis 
 

 

2

20.9
( )

20.9 %
d d

d

E C F

O  

 
 Where: 

 E = Emission Rate, lbs/mmBtu 

 Cd = Pollutant Concentration, lb/DSCF 

 Fd = F-Factor from EPA Method 19 

 O2d = Stack Gas Oxygen Content, Dry Basis, % 

 
 
Particulate – Lbs/mmbtu Calculation 
 (gr/dscf)*(F-factor)*(1 lb/7000gr)*(20.9/(20.9-O2) = lb/mmBTU heat 
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550 Cleveland Avenue North • St. Paul, MN  55114 
Phone 651-659-9001 • Toll Free 800-972-6364 • Fax 651-659-1379 • 

www.amengtest.com 

CONSULTANTS 

 ENVIRONMENTAL 

 GEOTECHNICAL 

 MATERIALS 

 FORENSICS 

 
September 15, 2014  
 
Air Enforcement and Compliance 
Assurance Branch (AE-17J) 
Air and Radiation Branch 
EPA, Region V 
77 West Jackson Boulevard 
Chicago, Illinois 60604 
 
 
Re:  Test Protocol Addendum for Test Protocol for Air Emissions Testing on Diesel Generators 

EU 204, EU 213, and EU 214 
 Permit No. MIN-SM-27139R0004-2013-01 
 Shakopee Mdewakanton Sioux Community 
 Dakotah! Sport and Fitness 
 2100 Trail of Dreams 
 Prior Lake, MN 55372 
 AET Project 02-02120  
 
Air Enforcement and Compliance Department:  
 
Recently it was determined that Generators EU 113 and EU 114 each have two exhausts that will 
require simultaneously emission testing on each unit. To determine the NOx emission mass rate in 
Lbs/Hr, each generator exhaust will now require airflow, molecular weight, and moisture testing 
not specified in the original test protocol document (dated August 21, 2014). On behalf of the 
Shakopee Mdewakanton Sioux Community (SMSC), I am submitting the following document 
titled:  
 
Test Protocol Addendum  
Date: September 15, 2014 
 
Please contact me with questions regarding the emissions testing described above or the submittal 
of this document. 

 
Sincerely, 
American Engineering Testing, Inc. 
 
 
 
 
Matthew M. DesJardins 
Sr. Environmental Scientist,  
651-659-1313 
mdesjardins@amengtest.com 
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Test Protocol Addendum 

 

Test Protocol for Air Emissions Testing on Diesel Generators EU 204, EU 213, and EU 214 

 

Dakotah! Sport and Fitness 

2100 Trail of Dreams 

Prior Lake, MN 55372 

 

 
EPA Permit #:  MIN-SM-27139R0004-2013-01 
 
AET #:  02-02120 
 

Addendum Date:  September 15, 2014 

 
Test Protocol Date:  August 21, 2014 

 
Prepared for: 

Stanley Ellison 
Shakopee Mdewakanton Sioux Community 
2330 Sioux Trail NW 
Prior Lake, MN 55372 
 
Prepared By: 

American Engineering Testing, Inc. 
550 Cleveland Avenue North 
St. Paul, Minnesota 55114 
 
Revisions: 

 

1. Subtraction to Part III Test Information: 

 

4. Test Methods and Procedures 
 

A. NOx emission testing will be conducted at the outlet exhaust of Diesel Generator EU 204 
EU 213, and EU 213 in accordance with the EPA test methods listed below.  

 
1. Addition to Part III Test Information: 

 
B. NOx emission testing will be conducted at the outlet exhausts of Diesel Generators EU 

213 and EU 214 in accordance with the EPA test methods listed below.  
 

 EPA Method 1 for the location of sampling ports and traverse points. Stack 
measurements will be verified on-site. The absence of cyclonic flow will be 
verified. A stack schematic will be provided in the final report. 

 EPA Method 2 for velocity and volumetric flow rate. One measurement will be 
conducted at each generator exhaust during each test run. 

 EPA Test Method 3A for the determination of Oxygen and Carbon-Dioxide 
content. Three, 60-minute test runs will be conducted on each generator exhaust. 

 EPA Method 4 for the determination of stack gas moisture. Three, 60- minute 
test runs will be conducted on each generator exhaust. 

 EPA Test Method 7E for the determination of NOx concentration. Three, 60-
minute test runs will be conducted on each Generator exhaust. 
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550 Cleveland Avenue North • St. Paul, MN  55114 
Phone 651-659-9001 • Toll Free 800-972-6364 • Fax 651-659-1379 • 

www.amengtest.com 

CONSULTANTS 

 ENVIRONMENTAL 

 GEOTECHNICAL 

 MATERIALS 

 FORENSICS 

 
 
 
August 22, 2014  
 
Air Enforcement and Compliance 
Assurance Branch (AE-17J) 
Air and Radiation Branch 
EPA, Region V 
77 West Jackson Boulevard 
Chicago, Illinois 60604 
 
 
Re:  Permit No. MIN-SM-27139R0004-2013-01 
 Notification of Intent to Conduct Compliance Air Emissions Testing 
 Shakopee Mdewakanton Sioux Community 
 Dakotah! Sport and Fitness 
 2100 Trail of Dreams 
 Prior Lake, MN 55372 
 AET Project 02-02120  
 
Air Enforcement and Compliance Department:  
 
On behalf of the Shakopee Mdewakanton Sioux Community (SMSC), this letter serves to notify 
the US EPA Region V of the intention to conduct NOx air emissions compliance testing on (three) 
Diesel-fired Generator (owned by SMSC) located at Dakotah Sport and Fitness in Prior Lake, 
Minnesota on September 23-25, 2014. This compliance testing is being conducted in adherence to 
the requirements of US EPA Construction Air Permit Number: MIN-SM-27139R0004-2013-01.  
 
Please find the enclosed test protocol document titled:  
Test Protocol for Air Emissions Testing on Diesel Generators EU 204, EU 213, and EU 214. 
Date: August 21, 2014 
 
Please contact me with questions regarding the emissions testing described above or the submittal 
of this document. 

 
Sincerely, 
American Engineering Testing, Inc. 
 
 
 
 
Matthew M. DesJardins 
Sr. Environmental Scientist,  
651-659-1313 
mdesjardins@amengtest.com 
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Test Protocol for Air Emissions Testing on 

Diesel Generators EU 204, EU 213, and EU 

214 
Dakotah! Sport and Fitness 
2100 Trail of Dreams 
Prior Lake, MN 55372 
EPA Permit No: MIN-SM-27139R0004-2013-01 
AET #02-02120 
 
 
 
Date: 
 
August 21, 2014 
 
 
 
 
Prepared for: 
 
Stanley Ellison 
Shakopee Mdewakanton Sioux Community 
2330 Sioux Trail NW 
Prior Lake, MN 55372 
 
Prepared By: 
 
American Engineering Testing, Inc. 
550 Cleveland Avenue North 
St. Paul, Minnesota  55114 
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PART I.  FACILITY INFORMATION 

1. Facility Address: 
 
Dakotah! Sport and Fitness 
2100 Trail of Dreams 
Prior Lake, MN 55372 
 
2. Owner: 
 
Shakopee Mdewakanton Sioux Community 
2330 Sioux Trail NW 
Prior Lake, MN 55372 
 
Contact: Mr. Stanley Ellison 
Title: Director, Land and Natural Resources Department 
Phone No:  (952) 496-6158  
E-Mail:  stan.ellison@shakopeedakota.org 
 
3. Reservation 
 
Shakopee Mdewakanton Sioux Community 
 
4. Facility Description 
 
Dakotah! Sport and Fitness is an enterprise of the Shakopee Mdewakanton Sioux Community 
(SMSC). The facility is located in Scott County, Minnesota on reservation lands held by United 
States government in trust for SMSC. SMSC owns and operates three diesel generators EU 204, 
EU 213, and EU 214. The generators are used for emergency backup power and peak load 
management for the facility. 
 
PART II.  TEST COMPANY INFORMATION 

1. Name of testing company, contact person and telephone number: 
 
American Engineering Testing, Incorporated 
550 Cleveland Avenue North 
St. Paul, MN 55114 
 
Contact:  Mr. Matthew M. DesJardins 
Title: Sr. Environmental Scientist 
Phone No:  (651) 659-1313 
Fax No:  (651) 659-1379 
E-Mail:  mdesjardins@amengtest.com 
 
PART III.  TEST INFORMATION 

1. Reason the emission units are to be tested: 
 
A. Air Emission testing is being conducted to show compliance with the requirements of 
Construction Air Permit No: MIN-SM-27139R0004-2013-01, in section 2.0 Unit Specific 
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Requirements, A. Emission Limitations and Standards, 1. Nitrogen Oxide (NOx) Limitations and 
Requirements, vi and B. Monitoring and Testing,  2. Performance Testing, i-vi. 
 
2. A summary of the sources and their corresponding limits are shown in Table 1. 
 

Table 1 

Proposed Performance Test Locations and Parameters 

Emission Unit 

No. 

Rated 

Capacity 
Applicable Regulation Pollutant Emission Limits 

Diesel Generator 
EU 204 

SN: 1DGN03437 

1250 kW 
1678 HP 

U.S. EPA Permit: MIN-SM-27139R0004-
2013-01 

Section 2.0, A., 1., i 
NOx 37.59 Lbs/Hr 

Diesel Generator 
EU 213 

600 kW 
864 HP 

U.S. EPA Permit: MIN-SM-27139R0004-
2013-01 

Section 2.0, A., 1., ii 
NOx 9.11 Lbs/Hr 

Diesel Generator 
EU 214 

600 kW 
864 HP 

U.S. EPA Permit: MIN-SM-27139R0004-
2013-01 

Section 2.0, A., 1., iii 
NOx 9.11 Lbs/Hr 

 
3. Testing Schedule 
 
Testing is scheduled to be conducted on September 23-25, 2014. 
 

Tuesday 
September 23, 2014 

Wednesday 
September 24, 2014 

Thursday 
September 25, 2014 

Friday 
September 26, 2014 

Generator Air Emission  

Testing 

Generator Air Emission  

Testing 

Generator Air Emission  

Testing 
Contingency Test Date 

 
4. Test Methods and Procedures 
 
A. NOx emission testing will be conducted at the outlet exhausts of Diesel Generators EU 204, 
EU 213, and EU 213 in accordance with the EPA test methods listed below.  

 EPA Test Method 1 for the location of sampling ports and traverse points. Stack 
measurements will be verified on-site. 

 EPA Test Method 3A for the determination of Oxygen content. Three, 60-minute test 
runs will be conducted on each Generator exhaust. 

 EPA Test Method 7E for the determination of NOx concentration. Three, 60-minute test 
runs will be conducted on each Generator exhaust. 

 NOX emission rates will be calculated as Lbs/Hr in accordance with EPA Test Method 
19. 

 
5. Proposed Deviations from EPA Methods 
 
A. No deviations from the EPA Methods are being proposed. 
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6. Sampling Equipment 
 
A. NOX and Oxygen concentration measurements will be conducted on a continuous basis using 
chemiluminescence and paramagnetic analyzers respectively. Sample gas will be transported to 
the analyzers through a heated Teflon® sample line and a thermo-electric gas conditioning 
system. The results will be reported on a dry basis. 
 
PART IV.  EMISSION POINT INFORMATION 

1. Process Diagram and Stack Schematic 
A.  Stack schematic depicting the location of test ports will be provided in the final report. 
 
PART V.  CONTROL EQUIPMENT INFORMATION 

1. Diesel Generator EU 204, EU 213, EU 214 
 
A. Control Equipment Description 
 
The generators do not have any add-on pollution control equipment.  
 
PART VI.  PROCESS EQUIPMENT INFORMATION 

1. Process Description 
 
The generators listed above provide emergency power and peak load management for the 
Dakotah! Sport and Fitness facility. 
 
2. Fuel 
 
Ultra low sulfur (0.0015%) diesel fuel 
 
3. Maximum Rated Capacity 
 
See Table 1 in PART III.  TEST INFORMATION of this document. 
 
4. Process Parameter Monitoring 
 
The following parameters will be recorded during testing: 
 
Diesel fuel usage, Gal/Hr 
Generator speed, RPM 
Generator percent of rated power (based on kW), % 
Generator Rate, Amps 
 
PART VII.  QUALITY CONTROL INFORMATION 

1. Field Data Sheets 
 
Copies of field data sheets that will be used for testing are enclosed in Appendix A. 
 
2. Sample Handling 
 
Direct analyses on-site will be performed for NOx and O2 emissions.  
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Test Location: Test Number: Test Date: Duct Diameter:

Test Times:
O2 [%] CO2 [%] Run #1

Run #2

Run #3

Cylinder Value, 
%

Analyzer 
Response, %

Absolute 
Difference, %

Difference,     
% of Span

Cylinder Value, 
%

Analyzer 
Response, %

Absolute 
Difference, %

Difference,     
% of Span

Cylinder Value, 
%

System 
Response, %

Absolute 
Difference, %

Difference, % of 
span

Cylinder Value, 
%

System 
Response, %

Absolute 
Difference, %

Difference, % of 
span

Time, hrs: 

Diameter x 0.167, in O2 Time, Sec CO2 Time, Sec

Diameter x 0.500, in

Diameter x 0.833, in

System Drift 
Checks

Time, Hrs
Initial System 
Response, %

Final System  
Response, %

Post Run       
System Drift,    

% of Span

System 
Performance,    

% of Span

System Drift 
Checks

Time, Hrs
Initial System 
Response, %

Final System  
Response, %

Post Run       
System Drift,    

% of Span

System 
Performance,    

% of Span

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Form Completed by: Present on Site:

Data Reviewed by:

Project Title:

Project Number: Client Contact:

Client Name:

American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114

Calibration Gas 
Composition

Zero Nitrogen

O2 Analyzer System CO2 Analyzer System

Mid-Level Span O2/CO2 in N2

Calibration Time, hrs:

O2 Analyzer Calibration

Zero Gas, %

High-Level Span, %

EPA METHOD 3A
ANALYZER MONITORING

DATA SHEET

High-Level  Span O2/CO2 in N2

Stratification Test

Cylinder Values

Average 
Response Time, 

Sec:

Response Test

Zero Gas to High Span

O2 Analyzer ID #: O2 Analyzer Range [%]: CO2 Analyzer ID #: CO2 Analyzer Range [%]:

Zero Gas, %

Upscale Gas, %

O2 %,
1 min. average

O2 %, Deviation
from Mean

Mid-Level Span, %

System Bias Check

CO2 Analyzer Calibration

Zero Gas, %

High-Level Span, %

Mid-Level Span, %

Cylinder No.

Calibration Time, hrs:

Zero Gas, %

Upscale Gas, %

CO2 %,
1 min. average

System Bias Check

High Span to Zero Gas

CO2 %, 
Deviation

from Mean Result:

REV - 070114

Date Completed:

Criteria  ≤ 5% of Span or ≤ 0.5 % (whichever is larger)

Analyzer Calibration Error  = 

Criteria  ≤ 2% of Span or  ≤ 0.5 % (whichever is larger)

Post-Run System Bias and Drift = 

Criteria  ≤ 5% of Span or  ≤ 0.5 % (whichever is larger)

Recalibration Required if System Drift ≥ 3%.

Pre-Run System Bias =

Final System Response - Initial System Response
x 100

Span
System Response - Cylinder Value

x 100
Span

Analyzer Response - Cylinder Value
 x 100

Span
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Test Location: Test Number: Test Date: Duct Diameter:

Test Times:

Run #1

Run #2

Run #3

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference,     
% of Span

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, %

Difference,     
% of Span

Cylinder Value, 
ppmv

System 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference, % of 
span

Cylinder Value, 
ppmv

Analyzer 
Response, ppmv

Absolute 
Difference, 

ppmv

Difference, % of 
span

Time, hrs:

Diameter x 0.167, in

Diameter x 0.500, in

Diameter x 0.833, in

System Drift 
Checks

Time, Hrs
Initial System 

Response, ppmv

Final System 
Response, ppmv

Post Run       
System Drift,    

% of Span

System 
Performance,    

% of Span

System Drift 
Checks

Time, Hrs
Initial System 

Response, ppmv

Final System 
Response, ppmv

Post Run       
System Drift,    

% of Span

System 
Performance,    

% of Span

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Zero Gas, % Zero Gas, %

Upscale Gas, % Upscale Gas, %

Form Completed by: Present on Site:

Data Reviewed by:

EPA METHOD 7E
ANALYZER MONITORING

DATA SHEET

Client Name: Project Title:

Project Number: Client Contact:

Calibration Gas 
Composition

Cylinder No.
Cylinder Values

NOx [ppmv]

Zero Nitrogen

High-Level  Span NOx in N2

Mid-Level Span NOx in N2

NOx Analyzer System Calibration Time, hrs: NOx Analyzer System Calibration Time, hrs:
NOx Analyzer ID #: NOx Analyzer Range [ppmv]: NOx Analyzer ID #: NOx Analyzer Range [ppmv]:

NOx Analyzer Calibration
NOx Analyzer 
Recalibration

Zero Gas, % Zero Gas, %

High-Level Span, % High-Level Span, %

Mid-Level Span, % Mid-Level Span, %

System Bias Check System Bias Check

Zero Gas, ppmv Zero Gas, ppmv

Average Response Time, Sec:

Time, SecResult:
Converter Efficiency Test

Result

American Engineering Testing, Inc 550 Cleveland Ave N. St. Paul, MN  55114 REV - 070114

Criteria  ≤ 5% of Span or  ≤ 0.5 ppm (whichever is larger)

Criteria ≤ 2% of Span or  ≤ 0.5 ppm (whichever is larger) Criteria  ≤ 5% of Span or  ≤ 0.5 ppm (whichever is larger) Recalibration Required if System Drift ≥ 3%.

Date Completed:

Upscale Gas, ppmv Upscale Gas, ppmv

Analyzer Calibration Error  = Pre-Run System Bias = Post-Run System Bias and Drift = 

Stratification Test Converter
Test Time/      

Date
Response Test

NOx, ppmv,
1 min. average

NOx ppmv, 
Deviation

from Mean

NOx Peak Concentration, ppmv: Zero Gas to High Span

NOx Final Concentration, ppmv: High Span to Zero Gas

NOx Percent Conversion

Analyzer Response - Cylinder Value
 x 100

Span

System Response - Cylinder Value
x 100

Span

Final System Response - Initial System Response
x 100

Span
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